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PREFACE

This is the sixth of six appendix volumes of Technology and the American Economy, the report
of the National Commission on Technology, Automation, and Economic Progress. The full series
of appendix volumes is as follows:

I. The Outlook for Technological 'Zhange

II. The Employment Impact of Technological Change

III. Adjusting to Change
IV. Educational Implications of Technological Change

V. Applying Technology to Unmet Needs

VI. Statements Relating to the Impact of Technological Change
The first five volumes contain studies prepared for the Commission. This appendix volume

consists of a group of statements by various interested organizations and individuals in response
to a request from the Commission for their views on the impact of technological change. Though
the Commission does not necessarily endorse the information and views presented here, it con-
siders them of sufficient value to have directed their publication. The statements were written
between June and December of 1965, which accounts for occasional discrepancies in data.

A number of the responses are not included in this volume. In several instances, respondents
asked that their replies be kept confidential. Pertinent articles and speeches which have been
published elsewhere were also omitted, as were a number of very brief replies.

The Commission found these materials most helpful in its deliberations and wishes to express
its gratitude to all who replied to its query.

This volume was edited and prepared for publication by Judith Huxley.

Garth L. Mangum,
Executive Secretary.
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Commission's Letter Requesting Statements
The National Commission on Technology, Automation, and Economic Progress was

established by Public Law 88-444 and directed to report to the President and Con-
gress by January 1, 1966 on an unusually wide range of issues relating to the impact
of technological change upon our economy and society.

The mandate to the Commission is as follows :

(a) Identify and assess the past effects and the current and prospective role and pace of
technological change;

(b) Identify and descObe the impact of technological and economic change on production
and employment, including new job requirements and the major types of worker displacement,
both technological and economic, which are likely to occur during the next 10 years; the
specific industries, occupations, and geographic areas which are most likely to be involved; and
the social and economic effects of these developments on the Nation's economy, manpower, com-
munities, families, social structure, and human values;

(c) Define those areas of unmet community and human needs toward which application of
new technologies might most effectively be directed, encompassing an examination of tech-
nological developments that have occurred in recent years, including those resulting from the
Federal Government's research and development program ;

(d) Assess the most effective means for channeling new technologies into promising direc-
tions, including civilian industries where accelerated technological advancements will yield
general benefits, and assess the proper relationship between governmental and private invest-
ment in the application of new technologies to large-scale human and community needs;

(e) Recommend, in addition to those actions which are the responsibility of management
and labor, specific administrative and legislative steps which it believes should be taken by the
Federal, State, and local governments in meeting their responsibilities (1) to support and
promote technological change in the interest of continued economic growth and improved
well-being of our people, (2) to continue and adopt measures which will facilitate occupational
adjustment and geographical mobility, and (3) to share the costs and help prevent and alle-
viate the adverse impact of change on displaced workers.

As you can see, the mandate is very comprehensive. The Commission cannot hope

to successfully accomplish its assignment in the brief time available without the
assistance of knowledgeable persons in industry, labor, and the imiversities. Since
extensive hearings are not possible, we invite your opinions or statements on the
issues that are quoted above. In the event you wish your reply to be treated as
confidential, we would do so. However, with your permission, we are considering
having these statements published separately by the Commission.

Your response to this request can be a valuable contribution to the work of this
Commission. We would be happy to receive anything you care to contribute with
whatever evidence you are able to provide, and assure you that your reply will be
carefully studied by members of the Commission and the staff.

Sincerely yours,

Garth L. Mangum
Executive Secretary
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Statement by the Air Line Pilots Association
The following comments are confined to the

air transport phase of the aviation industry as
it applies to flight deck operating crew members
employed in common carriage air transporta-
tion and relatea to the people we represent in
this industry.

We cannot answer the questions posed in
your letter in the true sense for which they
are intended and the general application with
which automation is generally looked upon.
The activ ities associated with the flight deck
operating crew, or for that matter the cabin
crew, are not generally adaptable to a _to/nation
within its general sense of reference. By and
large, this industry could use more automation
when and if it is technically feasible without
its having any effect on the number of persons
employed to perform the service.

The nature of this industry is such that any
automatic devices or equipment must adhere
to a fail-safe philosophy in order to be accept-
able from a purely safety standpoint. As an ex-
ample, the automatic pilot is a device which
h as the capability of flying the airplale within
certain regimes of flight. However, it must have
fail-safe characteristic limits established over
which it cannot exercise excessive control. It
must also have instantaneous disconnect in
order that the human pilot can continue to fly

the aircraft with the automatic pilot discon-
nected from the control functions. These re-
quirements are necessary so that excessive loads
not be imposed on the aircraft during the
regime of high speed flight to avoid destructive
structural failures on the aircraft or its
components.

Automation, as suck when and if established
within the foreseeable future, will enable the
industry to operate with lower weather mini-
mums than are presently foreseeable. This will
not result in a reduced number of personnel.
required to operate the aircraft.

This industry, by and laxge, has been a
growth industry over its entire period of ex-
istence with only a few leveling out periods,
resulting in a steady increase rather than de-
crease in total employment. The air carrier
industry within the United States and the U. S.
carriers operating foreign service perform com-
plete service requirements with a flight crew
complement of slightly less than 24,000 people.
So, in sofar as flight deck crew members are
con cerned, this industry is a relatively small
portion of the total work force, particularly
when one considers the total public service ren-
dered in terms of passenger miles and cargo ton
miles flown.
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Statement by the American Federation of State,
Count'', and Municipal Employees

AUTOMATION

In November of 1965, Jerry Wurr, president
of the American Federation of State, County,
and Municipal Employees, told a seminar at the
New School for Social Research in New York :
"While the threat of automation to destroy jobs
certainly exists in some sectors of the economy,
that will not be the case in local government."
This statement is substantiated by a survey on
automation conducted by the Education and Re-
search Department of AFSCME.

7:a order to determine the extent and effect
of automation in State and local government,
the department conducted a survey. Question-
naires were sent to various State, county, and
local agencies and to union councils.

The department was primarily interested in
how many agencies had implemented electronic
data processing (EDP) and what their experi-
ence was in regard to increases or decreases in
employment because of EDP, retraining of
workers to operate new equipment, types of
training, and the fate of displaced employees.
This information was then used to determine
what courses of action are required to protect
the jobs and status of the union membership.

The results of the survey showed the fol-
lowing:

In one form or another 63.7 percent of the
agencies responding had installed EDP sys-
tems. The size of the operations varied from
departments employing four or five people to
departments employing several thousand. The
remaining 36.3 percent of the agencies which
answered the questionnaire were not presently
operating EDP systems, but many were con-
templating the use of EDP in the future.

Of the agencies using EDP, 44.2 percent
showed an increase in the number of employees
after the systems were installed. The level of
employment in 38.5 percent stayed the same,
while only 17.3 percent claimed that employ-
ment had decreased. In order to determine
overall employment increases, the total person-
nel in all agencies before and after EDP was
compared. Employment increased by about
17.3 percent while overall displacements
amounted to approximately 1.0 percent.

The fates of the displaced 1.0 percent are as
follows (in percent) :

Retired 1.3
Placed in jobs outside .3
Laid off or voluntarily quit 6.5
Downgraded 6.5
Reassigned 21.2
Promoted 64.2

In most agencies employees were retrained to
fill the newly operated positions. The respond-
ents in 55.8 percent of the cases indicated they
had definite programs for retraining workers.
The other 44.2 percent had no such programs
and approached the situation in a hit-and-miss
fashion. It was in the latter cases that trained
EDP operators were often brought in from the
outside, displacing other employees. (The value
of a formulated workable retraining program
cannot be underestimated.)

An Example of a problem-free conversion to
automation was the Michigan Liquor Control
Commission. The commission installed its
EDP system in August 1964. Before automa-
tion the department employed 24 people 23 of
them were retrained for EDP. The person not
retrained was reassigned to another department
without loss in grade or pay. From the outside
labor market four people were hired, bringing
the total for the department to 27. In this
case the conversion to EDP was made with a
minimum of inconvenience, but in large part,
this was the result of joint consultations
which worked out all pmblems prior to EDP
installation.

A less desirable situation exists in Mult-
nomah County, Oregon. There, the implemen-
tation of EDP has existed for some time. Un-
der the laws of Oregon there is a provision that
allows machinery to be set up which would rec-
ognize unions as the bargaining agents for civil
servants in classified positions. The law, how-
ever, does not apply to temporary employeos.
Consequently, there are many employees doing
the same work as classified personnel, but who
hold only temporary status.

The reason for this plight is that manage-
9
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ment is fearful of the effects EDP will have on
employment. Rather than be faced with the
prospect of having to lay off permanent em-
ployees, management's conscience is eased by
keeping an army of temporary workers. Should
the need arise for layoffs, the temporaries can
be terminated with no repercussions. It is ob-
vious management is exploiting a weakness in
the Oregon law. The employers realize that if
all the employees were permanent and were
represented by an authorized union, such a
practice would not be tolerated.

The effect has been for the workers to live in
a state of limbo, always fearful of the day they
will be thrown out of a job.. The situation
should not have been allowed to deteriorate to
the state it is in now. By establishing a joint
consultation committee the problem could have
been averted.

These cases are shown as examples of the
way conversion to EDP should and should not
be managed. In the survey there were many
cases which fell in between the two cited. The
following section provides the means by which
the union can help eliminate the adverse condi-
tions of automation.

Union Role in Automation

Through the realization that automation can-
not be prevented, the union can best help its
membership by making every effort to alleviate
potential fears the employees may have. This
can best be done through negotiations.

Where possible, provisions should be written
into agreements or laws which would cause
employers to inform and educate workers about
changes to be made. The most effective way to
promote the interests of employees is through
joint consultation committees. The commit-
tees should consist of representatives of man-
agement and the union. These representatives
should have authority to make decisions con-
cerning the methods and procedures by which
the conversion to EDP will take place. For the
joint consultations to be successful, it is imper-
ative that meetings be held far enough in ad-
vance of a change, so discussions and decisions
will be constructive and meaningful.

Areas of Negotiation and/or joint Settlement

Training. It is often more expedient for em-
ployers to hire experienced personnel from
without than to retrain employees from the
existing work force. Although EDP requires
new skills, most of them can be acquired by
present personnel through training. It is essen-
tial to the stability of the union membership
(and incumbent employees) that the present

work force be given the first opportunity to fill
newly created positions.

A problem involving seniority may arise in
the selection of personnel to be trained. Even
though ability is necessary, seniority is the
basis on which those qualified should be selected.

It is also important to establish what type of
training is to be given and who is to pay for it.
There are any number of training programs
which can be set up. Some State and local gov-
ernments have their own on-the-job training
programs. Others use the programs provided
by the EDP equipment manufacturer. One of
the most overlooked but accessible training
programs is that provided by the Federal Man-
power Development and Training Act under
the U.S. Department of Labor, Bureau of
Apprenticeship and Training.

Displaced Workers. If workers must be dis-
placed, it is necessary that they be placed in
other jobs commensurate with their present
positions. All attempts should be made to get
them reassigned or promoted. If this is not
possible, they should be aided in finding other
work outside the government. They are en-
titled to all the help which can be given in
order to maintain their economic status.

Liberal severance allowances and continua-
tion of fringe benefits are items which are
negotiable. Also, if moving expenses are in-
volved when people change jobs, arrangements
should be made whereby the employer pays the
costs.

Safety and Working Conditions. EDP means
machinery, and where machinery is being used
special rules must be established to protect
workers from injury. Unions, through safety
committees, should study all danger possibilities
and see that an effective safety program is
initiated.

Special work surroundings also are some-
times required with EDP. For instance, areas
where computers are placed sometimes require
temperatures to remain at a level which is un-
comfortable for people. Better lighting may
be needed. Th.ese are some of the kinds of con-
ditions which must be dealt with and satisfied.

Economic Effects of Technological Change

There is no doubt that automation increases
efficiency, raises production, and frees people
from dull routine. This is salutary, but too
often it not only frees people from the dull
routine of a particular job, it frees them to no
job at all. Therefore, in spite of the "advan-
tages" of automation, if those adversely affected
were given the alternatives of a dull job or no
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job at all, it is not hard to see which they would
choose.

It has been said that society has chosen tech-
nological change as a means to gain a fuller and
more varied life away from the job. This is a
peculiar assumption. Society does notnor
does it have the continuity of interests to.
make such decisions. The decisions aye made
singularly by those seeking higher profits
and/or lower costs. The human considerations
involved in such decisions are given secondary
status and at times appear to be nonexistent.

As in all instances of technological change,
its effects permeate the whole social system
before they are fully realized. Although there is
no need to elaborate on the fate of the coal
miners and their experience with automation,
we must face the fact that we have not yet
found a satisfactory way to deal with such sit-
uations. Whole communities are still feeling
the economic squeeze which can be laid to
automation. The competition for the diminish-
ing supply of unskilled and semiskilled jobs is
overwhelming. There is nowhere for many to
turn except to charity and welfare.

The argument of whose responsibility it is
to protect society from the ravaging effects of
automation still goes on. Nobody wants to pay
the costs ; but how can we afford not to?

There are many who argue that the powers
that control the wheels of progress and offer
the great promises that-, automation can bring
should pay the whole cost. This is not en-

tirely true. However, let them make sure that
those who must bear the costs at least share in
the benefits derived from change.

The Federal, State and local governments,
which are often the villains of automation, are
best si tuated to be the heros. They are by far
best a dapted to establish training programs,
coordinate labor supply and demand, and,
where practical, create jobs. There are many
needs for conservation, recreation, beautifica-
tion, and highway programs at all levels of
government. However, for there to be enough
of this type of program to be effective, the
politicians are going to have to show more in-
testinal fortitude and imagination than they
have up to now.

Unions are the catalyst which can start the
cauldron boiling. By providing resistance to
the adverse effects of automation, they are wak-
ing society to the injustices which have pre-
vailed. Furthermore, they are furnishing
many of the ideas and methods which will give
relief and equity to the victims of automation.

Individuals, as members of society, also have
their role to play. With the effects of automa-
tion obvious to all, it is imperative that indi-
viduals begin to realize that they too have a
contribution to make. The most effective gift
they can give is to upgrade their skills in order
to keep abreast with progress and change. Not
all can do this without help. However, through
the cooperative efforts of unions, business, and
governments, they should be given every
opportunity.
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Statement by the
American Iron and Steel Institute

Technological Change and Employment
in the Steel Industry

In the public debate over the impact and
rapidity of technological change, the steel in-
dustry has received a good deal of attention.
Starting with somewhat exaggerated notions
about the implications of the introduction of
basic oxygen furnaces for steelmaking and
"automated" rolling mills for steel processing
and the downward trend in steel employment
over the last decade, some people have conjured
up a picture of future employment opportuni-
ties in steel nearly as bleak as that in bitumi-
nous coal mining. As only one example of this,
the president of United Steelworkers of Amer-
ica, Mr. Abel, has said that if all steel produced
in the United States were made in plants em-
ploying the most up-to-date available equip-
ment, our total annual requirements could be
met with a mere 100,000 production and main-
tenance employees instead of the present
500,000.1

Since, to a large segment of the public, steel
is symbolic of basic industry, and developments
in the steel industry attract attention out of all
proportion to its actual impact on the economy,
it is important that the Conunission have a
balanced view of both current and future
technology and employment in steel.

1. Rates of Technological Change

There is no direct measure of the overall rate
of technological advance in steel or any other
industry. However, since one effect of chang-
ing technology is a reduction in unit manpower
requirements, changes in output per man-hour
reflect technological as well as other changes.
Over fairly long periods, the average rate of
change in output per man-hour is a reasonably
good indirect indicator of the rate of techno-
logical advance.

During the last 25 years, the average annual
increase in output per hour worked by all em-
ployees in steel has been on the order of 2 per-
cent (see table 1).2 As would be expected in an
industry characterized by wide cyclical varia-
tions, short-term changes have departed sharply

TABLE 1. STEEL SHIPMENTS PER 1,000 MAN-HOURS
(ALL EMPLOYEES), 1940-64

Year
Shipments per

thousand man-hours

1940 46.9
1941 52.9
1942 51.0
1943 49.5
1944 49.7
1945 48.3
1946 48.8
1947 54.0
1948 54.1
1949 54.1
1950 59.5
1951 58.7
1952 57.2
1953 59.6
1954 56.5
1955 65.9
1956 66.0
1957 65.8
1958 61.0
1959 69.2
1960 65.5
1961 65.8
1962 70.0
1963 78.8
1964 76.2

Source: Annual Statistical Report, AISI, 1964.

from that trend, but there is no evidence of a
pronounced, sustained change in the rate of
increase. During the period 1940-47, the aver-
age annual gain was 2.1 percent ; between 1947
and 1957, it was just under 2 percent ; and from
1957 to 1964, it was 2.2 percent. It is worthy
of mention that the new Bureau of Labor Sta-
tistics series based on weighted production and
BLS man-hours shows a similar rate of gain
(2.4 percent) during the period 1957-64.3 It
should also be noted that in recent years, out-
put measures have been affeeted by the growing
tendency toward higher strength and lighter
steels and more finishing operations on products
in the producing plant. That effect is especially
important to unweighted measures, such as

1Inaugural message reported in Steel Labor, June 1965, p. 6.
2 BLS had a continuous series applying to production woricers

only for the period 1939-57. Its present series using modern product
weights and man-hours of all employees engaged in the manufacture
and sale of steel mill producth begins with 1957. For long-term
comparisons, therefore, it is necessary to use AISI net shipments
and man-hours worked data.

3"Indexes of Output per Man-Hour--Steel Industry, 1957-68,"
BLS, Nov. 1964, and subsequent releases.

15



16 STATEMENTS: IMPACT OF TECHNOLOGICAL CHANGE

ingot production and shipments, but it hi pres-
ent also in the BLS weighted output series since
that depends on fixed man-hour weights which
remain unchanged for considerable periods.

In passing, it should be noted that the av er-
age rates shown by AISI and BLS data for the
last 7 years are considerably below the rate
estimated by the Council of Economic Advisers
"after correction for variations in operating
rates," to be "about 3 percent per year" 4 A
discussion of the questionable validity, of the
Council's "corrections" and, therefore, the rate
itself would not be germane to this report.5
However, it is important to keep in mind that
the Cnuncil's estimate does not cover a ay period
prior to 1957. Thus, it does not shed any light
on the claim that the rate of increase has ac-
celerated in recent years. Available evidence
indicates the contrary.

2. Factors Limiting Acceleration of Techno-
logical Change

Steel's comparatively low rate of increase in
output per man-hour and the remarkable uni-
formity of that rate over long periods are not
what a reader of popular accounts of dramatic
changes in steel manufacturing processes would
expect. However, they are quite consistent
with the realities of introducing technological
changes into an industry like steel.

Capital investment is high in steel relative to
revenues and employment. For example, in
terms of capital invested per production worker,
steel ranked above all other major manufactur-
ing industries, except tobacco, chemicals, and

TABLE 2. COMPARISON OF STEEL INDUSTRY RETURN
ON NET WORTH WITH AVERAGE RATE OF RETURN

FOR LEADING MANUFACTURING INDUSTRIES

Year

Steel
industry
(percent)

Leading
manufacturing

industries
(percent)

Steel
industry

rank

Number of
manufacturing

industries

1940 8.5 10.3 82 46
1941 9.6 12.4 40 44
1942 6.5 10.1 46 45
1943 5.6 9.9 48 44
1944 6.2 9.8 44 45
1946 5.0 9.1 44 45
1946 7.5 12.1 41 45
1947 11.3 17.0 42 45
1948 14.0 18.9 88 46
1949 11.5 13.8 24 45
1950 16.8 17.1 28 45
1951 12.8 14.4 25 46
1952 8.8 12.3 86 46
1958 11.6 12.5 21 46
1954 9.4, 12.4 32 46
1955 16.2 15.0 14 41
1956 18.9 18.9 17 41
1957 13.2 12.8 17 41
1968 8.2 9.8 27 41
1959 8.4 11.7 35 41
1960 7.8 10.6 29 41
1961 6.4 9.9 88 41
1962 5.4 10.9 41 41
1963 7.3 11.6 37 41
1964 9.2 12.7 86 41

Source: Monthly Letters. First National City Bank. Any. issues.

petroleum, in 1960.° Major changes in tech-
nology, therefore, require very large amounts
of capital funds, but steel's return on invest-
ment has been below that of all but a few other
manufacturing industries for many years (see
table 2) ? Heavy capital requirements and
comparatively low rates of capital generation
haye limitad tha ropiaity with whiPh nAw toich-
nology can be developed and applied to steel
operations.

Another factor which has exerted a dampen-
ing influence on steel's ability to adopt new
technioues is the failure of steel demand to
grow a = fast as the economy as a whole. Rela-
tive to teal GNP, P7.varent steel consumption
(in ',.,..rms of ingot equivalent) in the 1960-64
period was about 5 percent below the level of
1945-49 and about : percent below the level
attained in the periu.i 1955-59 which included
the capital goods boom. Per capita consump-
tion shows a somewhat better picture, the aver-
age for 1960-64 being about 20 percent above
that of 1945-49. However, average per capita
consumption has not changed over the last

TABLE 3a. COMPARISON OF STEEL INGOT PRODUCTION,
POPULATION AND GROSS NATIONAL PRODUCT

(CONSTANT DOLLARS)

Year
Ingot production

(net tons)

Popuiation (including
Armed Forces abroad)

(thousands)

GNP in constant
dollars (billions

1968 dollars)

1940 66,982,686 132,694 227.2
1941 82,839,269 183,894 268.7
1942 86,031,931 135,861 297.8
1943 88,836,612 131,260 387.2
1944 89,641,600 138,916 3618
1946 79,701,648 140,468 865.4
1946 66,602,724 141,936 812.6
1947 84,894,071 144,698 809.9
1948 83,640,470 147,208 323.7
1949 77,978,176 149,767 824.1
1960 96,836,076 152,271 865.8
1951 105,199.848 154,878 888.4
1962 93,168,089 157,568 896.1
1963 111,609,719 160,184 412.8
1964 88,311,652 168,026 407.0
1956 117,036,085 166,931 438.0
1966 115,216,149 168,908 446.1
1957 112,714,996 171,984 452.5
1968 86,264,886 174,882 447.8
1969 93,446,132 177,830 475.9
1960 99,281,601 180,684 487.8
1961 98,014,492 183,756 497.8
1962 98,327,786 186,656 580.0
1963 109,260,949 189,417 560.0
1964 127,075,767 192,119 577.6

Source: Ingot productibn: Annual Statistical Report, AISI, 1964;
Population: Statistical Abstract USA, 1965, U.S. Dept. of Com-
merce; and GNP: Survey of Current Business, U.S. Dept. of Com-
merce, Aug. 1966, table 2.

I
4 Report to the President on Steel Prices, Apr. 1965, PP. 44-46.
5 An analysis of that report and particularly the Council's esti-

mates of increases in output per man-bour is found in Jules
Backman's Steel Prices, the Steel Industm and the National Econ.
only issued by Republic Steel Corporation in July 1965. See espe-
cially pp. 49-66.

41 The Economic Almanac, 1964, Conference Board, p. 273; Annual
Statistical Report, AISI, 1960, pp. 18-14. The average for all
manufacturing was $18,227 and for steel, $26,780. Since capital
equipment in steel is comparatively long-lived, the book value of
steel assets represents a smaller proportion of current value than
is the cafe in manufacturing industries generally.

7 Steel equaled the average for manufacturing in 1966 und ex-
ceeded it in 1965 and 1957 by fraction!' of percentage pointa. It
has been below the average in all others of the last 25 years.
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TABLE 3b. Ar. RAGE ESTIMATED STEEL CONSUMPTION
IN INGOT TON'S PER MILLION DOLLARS OF REAL GNP

AND IN POUNDS PER CAPITA

lApparent consumption relative to

Year Real GNP Population

1945-49
1950-54 1
1955-59
1960-64

2,178
2,478
2,262
2,069

976
1,226
1,190
1,178

1 Affeci ad by the Korean war.
Sources: Real GNP : Survey cf Current Business, Aug. 1965;

population : Statistical Abstract USA, 1965; and steel consumption:
computed from Annual Statistical Report, AISI, 1964.

decade (see tables 3a and 3b). Thus steel use
has been growing less rapidly than the economy
as a whole and about as fast as the population.
Those recent consumption figures are, of course,
adversely affected by the growing tendency
toward higher strength and lighter weight steel
products. Domestic steel production has done
less well over the last 5 years than those com-
parisons indicate because of the rise in imports.
Over the period 1960-64, imports accounted for
6 percent of domestic consumption, rising from
4.7 percent in 1960 to 7.3 percent in 1964 and
nearly 10 percent in the first half of this year.

Within the period 1960-64, there was a
marked increase in steel consumption. If pres-
ent economic conditions continue, demand for
steel products may be expected to rise at least
as fast as the population, although probably not
as rapidly as real GNP.

Perhaps the most important deterrent to
widespread adoption of new techniques arose
from events in the first postwar decade. The
increase in steel demand relative to GNP and
to the population during the first decade after
World War II led to large capital expenditures
designed primarily to increase capacity. The
subsequent decline in steel output and public
concern over excess steelmaking facilities have
tended to make people forget the pressures
both public and privateupon the industry to
increase output during the late 1940's and early
1950's. Response to those pressures and to the
evidence of a rapid rise in the economy's steel
requirements resulted in the retention and im-
provement of facilities which ordinarily would
have been abandoned and the large-scale con-
struction of facilities embodying well-tested
technology. lt should be recalled that at this
time, the technological developments which are
so proyMnent nownotably ore pelletizing, the
basic oxygen furnace, and continuous casting
were in very early stages of development and
had not come into commercial use anywhere.
The atmosphere was such as to discourage the
adoption of untried techniques which would
have made rapid increases in capacity less cer-
tain. In consequence, the abrupt dropoff in
demand for steel which occurred after the mid-

dle 1950's found the industry with enormous
capacity, much of it recently built and very
little of it embodying new technology. That
overhang affected the rate of technological
change in the next decade. Money was scarce;
demand, although generally lower, was ex-
tremely irregular with very high peaks in early
1959, 1960, 1962, and 1963 ; and the future
trend of steel demand was uncertain.

Under even the best economic conditions,
however, large, secular increases in the overall
rate of technological advance and, therefore,
the rate of increase in output per man-hour, are
unlikely. Most steel production takes place on
an enormous scale and involves a very high
degree of integration among processes. The
introduction of a new technique requires not
only that the process must be tested sufficiently
to ensure its success in large-scale operation
but also that it fit in properly with existing
facilities. Developing even the most promising
ideas to that stage is slow and expensive.

The adaptation of the oxygen steelmaking
process to conditions existing in this country is
an instructive example. Developed in Europe
after World Wez II under highly special condi .
tionsthe need to replace worn-out or devas-
tated equipment, small-scale operations, and the
use of high-phosphorous iron oresit was a
great success. Adapting it to conditions in the
United States, however, involved formidable
problems. In fact, the Europeans who first
used it commercially predicted that furnaces
larger than about 70 tons could not be built
successfully. A unit of that size could not be
used economically by a major steel producer in
the United States as a substitute for efficient
and only partially depreciated open hearths.
Even in this country it was believed by some
reputable scientists outside the steel industry
that the rate of oxygen flow required in a vessel
roughly 4 times the size of those operating
successfully in Europe was impossible of
achievement. In fact, the management of
Jones and Laughlin was so advised on the eve
of the startup of its first 230-ton units.8 This
sort of experience is not unusual. What works
well in a laboratory or in small operations may
not.work at all or may work only after the most
painstaking and painful research and develop-
ment effort in operations on the scale required
by the larger steel companies.

Another limiting factor frequently overlooked
is the ability of engineering organizations and
the makers of large equipment to supply the
plans and equipment for newly developed facili-
ties. There are never at any one time very

Transcript of testimony of William J. Stephens, president, before
the Trade Information Committee, Feb. 19, 1964, vol. 40; pages not
numbered.
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many engineering organizations or builders of
equipment capable of handling large-scale
projects. Thus, if capital were readily avail-
able and all steel producers wanted to replace
all their open hearths with oxygen furnaces at
once, they would find that the designers and
makers of such equipment could not possibly
satisfy the demand.

Much new technology is directed not to in-
creased capacity and lower manpower require-
ments in steel producing plants but to steels
of lighter weight, greater strength, superior
finish, and closer tolerances. This is increas-
ingly true as steel users adopt more high-speed
fabricating equipment. While such techniques
as vacuum degassing of steel and automatic
gage controls on steel rolling mils reduce waste
and improve yield in the producing plants, their
principal benefits appear in the customers* oper-
ations. Thus, important capital investments in
steel plants may have little or no measurable
effect on output per man-hour in the steel
industry but may contribute to important im-
provements in consuming industries.

Finally, each major technological advance
affects only one part of the integrated operation
in a steel producing plant. The dramatic basic
oxygen furnace affects directly only the steel-
making process and not even all of that. It
may actually increase total manpower require-
ments in the coke ovens and blast furnace
departments since it requires at present a
higher proportion of pig iron than the open
hearth. It has little or no effect on the process
of pouring ingots and rolling them into semi-
finished and finished products. In fact, its only
important manpower effects are on the forces
directly concerned with furnace operation-a
fraction of the total force involved in steel-
making alone. This is true of most other new
or improved processes. Furthermore, because
of the variety of steel products, the inherent
limitations of some new processes require the
retention of older equipment. Significant econ-
omies are achieved from many of the new
processes only if they are in proper balance
with the processes which precede and follow
them in the overall production line. This re-
quires that they operate at a fairly constant
rate. But there is nothing constant about the
demand for steel.

The various factors described above help
explain the absence of dramatic changes in the
secular r kte of increase in output per man-hour.
They 4t5o indicate that although output per
man-hour may increase at a higher rate in the
future, dramatic changes are unlikely. The
book value of assets in the steel industry is
slightly under $20 billion-far less than the
replacement costs of those assets. Expendi-

tures for new and improved facilities are cur-
rently running at the very high rate of about
$2 billion a year. It is quite obvious, there-
fore, that radical changes in the overall effi-
ciency of the industry are not to be expected.

3. Factors Affecting Changes in Steel
Employment

The largest single factor in determining the
level of total employment in steel is, of course,
the demand for steel products. This can be
illustrated by a simple example. Steel ship-
ments were almost identical in 1955 and 1964
(84.7 versus 84.9 million tons) . Monthly aver-
age employment in 1955 was just under 625,000.
Since output per man-hour has increased at an
average annual rate of 2.2 percent, average
employment in 1964 could be expected to have
been about 516,000. Actually, it was nearly
554,000 (see table 4). The difference is ac-

TABLE 4. STEEL EMPLOYMENT AND PRODUCTION, 1947-64

Monthly average total
employment Ingot prod uction

Year (thousands)

Year to year
change

(percent) (millions)

Year to year
change

(percent)

1947 573.7 - 84.9
1948 591.5 +3.1 88.6 +4.4
1949 580.8 -1.8 78.0 -12.0
1950 592.3 +2.0 96.8 +24.1
1951 638.3 +7.8 105.2 +8.6
1952 621.9 -2.6 93.2 -11.4
1953 650.2 +4.6 111.6 +19.7
1954 581.5 -10.5 88.3 -20.9
1955 624.8 +7.4 117.0 +32.5
1956 620.7 -0.7 115.2 -1.5
1957 623.8 +0.5 112.7 -2.2
1958 523.5 -16.1 85.3 -24.3
1959 515.1 -1.6 93.4 +9.5
1960 571.6 +11.0 99.3 +6.3
1961 523.3 -8.4 98.0 -1.3
1962 520.5 -0.5 98.3 +0.8
1963 520.3 - 109.3 +11.2
1964 553.6 +6.4 127.1 +16.3

Source: Annual Statistical Report, AISI, 1964, tables 1 and 6.

counted for largely by the increase in paid time
off (principally in the form of vacations) over
the intervening period, with a resulting reduc-
tion in the average number of hours worked
per employee.

An examination of year-to-year changes dur-
ing the postwar period shows that, with three
exceptions, ingot production and total employ-
ment mov-,9: In the same direction, although
changes i , production were usually much
greater a n those in employment. Two of the
exceptions involved 1956 and 1959 in which
average monthly employment figures were dis-
torted by strikes. The other was in the year
1961-62 when changes in both employment and
production were very small.

Attrition is, of course, an important factor
affecting the impact of technological change on
employment. Year in and year out employees
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die, retire, or leave the industry voluntarily,
creating job opportunities for others. Data
published by BLS show that since 1957, separa-
tions other than layoffs in the steel industry

TABLE 5. SEPARATIONS OTHER THAN LAYOFFS IN STEEL,
1952-63

Year
Average annual separation rate

per 100 employees

1952 25.2
1953 21.6
1954 8.4
1955 15.6
1956 14.4
1957 12.0
1958 7.2
1959 12.0
1960 9 6
1961 10.8
1962 10.8
1963 13.2

Source: Employment and Earnings, BLS.

have been at a rate of more than 10 percent per
year (see table 5).9 That rate far exceeds the
average annual increase in output per man-hour
in the same period.

A major factor affecting total employment,
particularly in plants having their principal
markets near the Atlantic, Pacific, and Gulf
coasts, has been the substantial rise in imports
and the decline in exports of steel mill products.
In 1957, imports totaled 1.2 million tons and
accounted for about 1.5 percent of domestic
steel consumption. By 1964, imports had risen

TABLE 6. STEEL IMPORTS AND EXPORTS
IN THOUSANDS OF NET TONS

Year Imports
Percent of

market Exports
Percent of
shipments

lat half 1965 4,939 9.0 1,158 2.3
1947 32 0.1 5,919 9.4
1948 148 0.2 3,950 6.0
1949 291 0.5 4.344 7.5
1950 1,014 1.4 2,639 3.7
1951 2,177 2.8 3,137 4.0
1952 1,201 1.8 4,005 5.9
1953 1,703 2.2 2,991 3.7
1954 771 1.8 2,792 4.4
1955 978 1.2 4,061 4.8
1956 1,341 1.7 4,348 5.2
1957 1,155 1.5 5,848 6.7
1958 1,707 2.9 2,823 4.7
1959 4,396 6.1 1.677 2.4
1960 3,359 4.7 2,977 4.2
1961 3,163 4.7 1.990 8.0
1962 4,100 5.6 2,018 2.9
1963 5,446 6.9 2,224 2.9
1964 6,440 7.8 8,435 4.0

Source: Foreign Trade Trends, AISI; data for 1950 and Prior not
fully comparable with late data.

to 6.4 million tons and supplied 7.3 percent of
our total steel requirements (see table 6).
Efforts of steel customers to build up inven-
tories against a possible strike this year have
accelerated the trend, and it is thought that
for the year 1965, imports will have accounted

for 10 percent of steel consumption. Mean-
while, exports have declined from 5.3 million
tons, or 6.7 percent of total shipments, in 1957,
to 3.4 million tons, or 4.0 percent of shipments,
in 1964. The total adverse "swing" in that
7-year period has been about 7 million tons of
shipments per year. Shipments by the domes-
tic industry in 1964 were 85 million tons. If
the 1957 relationships between imports and
exports had obtained, shipments would have
been about 92 million tons and there would have
been the equivalent of more th an 50,000 addi-
tional jobs.

Steel operations and, therefore, total employ-
ment are strongly affected by changes in domes-
tic markets. Because of transportation costs,
the market for a particular steel plant is limited
geographical? y ; changes in the location of con-
suming industries, either because of physical
moves or declines of demand for their products
in some areas and increases in others, greatly
affect the operations at the steel plants which
supply them. The rise or decline of an impor-
tant consuming industry obviously affects the
demand for particular steel products. Much of
the equipment in steel plants is capable of pro-
ducing only a limited type of product and can
be adapted to other products only at great
expense, if at all. Technological and product
changes affecting operations of steel consumers
also affect the demand for steel products.

Market .changes have been very much in
evidence during the postwar period. For ex-
ample, the Pittsburgh and Youngstown districts
have declined sharply in relative importance,
while Cleveland, Detroit, Cincinnati, St. Louis,

TABLE 7. STEEL PRODUCTION BY GEOGRAPHICAL DISTRICT
(INGOTS AND STEEL FOR CASTINGS),

IN PERCENT OF TOTAL

District 1964 1957 1947

Northeast Coast 14.0 14.6 12.2
Buffalo 4.8 5.7 4.9
Pittsburgh ,20.0 22.0 26.8
Youngstown 8.6 9.4 18.2
Cleveland 5.7 8.1 4.7
Detroit 7.4 5.5 8.7
Chicago 20.6 19.8 20.3
Cincinnati 4.4 8.6 8.2
St. Louis 2.7 2.8 1.7
Southern 5.7 5.9 4.7
Western 6.1 6.2 5.1

Source: American Iron and Steel Institute.

the Southwest, and the Far West have in-
creased (see table 7). The Buffalo and Chi-
cago districts accounted in 1964 for about the
same shares of total steel production as in
1947. The Northeast's share increased in the
first postwar decade but has not changed sub-

9 Although military separations are included in the separations
figure, such separations were of minor importance during the
years 1958-63.
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stantially since then. As to distribution of steel
products among consuming industries, there has
been a marked decline in the proportion of ship-
ments to the transportation industry ; a mod-
erate rise in the importance of consumer
durables (largely automobiles) ; and substantial
increases in the shares going to plant and

TABLE 8. STEEL SHIPMENTS BY MARKET CLASSIFICATION
AS PERCENTAGES OF TOTAL SHIPMENTS

Clusification 1957 1964

Converting and processing 4.8 8.2
Forging, 1.8 1.8
Bolts, nuts, rivets, and screws 1.4 1.4
Steel service centers 18.2 18.8
Construction 15.7 12.9
Contractors' products 4.8 5.6
Automotive 17.8 21.6
Rail transportation 5.2 4.1
Shipbuilding 1.6 0.9
Aircraft 0.1 0.1
Oil and gss drilling 0.9 0.6
Mining, quarrying, and lumbering 0.4 0.4
Agricultural 1.4 1.6
Machinery, industrial equipment, and tools 5.6 6.3
Electrical machineri 2.6 8.1
Appliances, utensils, and cutlery 1.9 2.6
Other equipment 2.3 2.4
Containers 7.8 7.7
Ordnance 0.5 0.3
Export 5.7 8.2
Unclassified 1.0 2.6

Sovrce: Annus/ Statistical Report, AISI, 1957 and 1964.

equipment, containers, and energy producing
industries (see table 8). Exports have, of
course, declined. Among products, there have
been marked declines in the importance of rails,
rods, wire and wire products, and semifinished
products and bars. The share of total ship-
ments represented by shapes and plates has
been relatively static but there had been a very
large increase in sheets, strip, and tin mill
products.

While we do not have any direct iridence of
the effects on employment of changes in the
relative importance of . steel consuming indus-
tries and in the demand for categories of steel
products, data are available as to employment

TABLE 9. EMPLOYMENT IN THE STEEL INDUSTRY
BY STATES

Employees
1953

Employees
1957

Employees
1958

Employees
1963

State 1000'3) (%) (1000's) (%) (1000's) (%) (1000's) (%)

Alabama 29.3 4.0 29.1 4.0 24.8 4.1 23.4 4.0
Illinois 48.2 6.6 :9.3 6.8 44.0 7.8 47.2 8.0
Indiana 62.0 8.5 64.2 8.9 57.5 9.6 59.7 10.1
Maryland I 28.9 4.0 32.3 4.5 29.8 5.0 29.2 5.0
New Yorki n.s. - n.a. - 84.7 5.8 88.5 5.7
Ohio I 131.2 18.0 123.2 17.1 97.9 16.8 92.6 15.7
Penna. I 240.2 83.1 227.7 81.6 190.6 81.7 174.2 29.5
All U.S. 726.1 719.9 601.1 589.4

Source: Bull. Nos. 1812-2 and 1370-2, BLS.

in the steel industry (SIC-331) in various
States (see table 9) . rhose data show that
between 1953 and 1963, employment, as a per-

centage of total employment in the industry,
remained unchanged in Alabama, rose sub-
stantially in Illinois and Indiana and moder-
ately in Maryland, and declined in Ohio and
Pennsyl iania.

During the last decade, a very important fac-
tor affecting steel demand and total employ-
ment has been the practice on the pa-..4- of
customers to build up inventories or seek other
sources of supply in anticipation of strikes.
Uncertainty about the continuity of steel sup-
plies has encouraged some customers to buy
imported steel and others to engineer steel out
of their products either by using other mate-
rials or by reducing the amount of material in
the product. It is difficult to recover those
market losses so long as there are periodic
strike threats.

4. Adjustments to Technological Change

Although the general level of total steel
employment has been affected much less by
technological change than by fluctuations in the
demand for steel, it is certainly true that a
particular change at the time of its introduc-
tion may have a ptonounced local effect on
employment. The order of magnitude of that
effect from the introduction of even quite large,
new units is far less than the local effect of a
wide swing in the volume of orders. For
example, the introduction of a BOF shop at a
plant employing about 16,000 people affected
the jobs of about 150 employees. However, the
change occurred during a period of rising orders
and, as a result, all those affected who wanted
jobs were placed elsewhere in the plant. Nev-
ertheless, it is cold comfort to a man faced
with the prospect of displacement from a famil-
iar job because of technological change to be
told that change is economically desirable and
that it has little effect on steel employment
generally. Technological change does not occur
as an average or general phenomenon but as a
particular event affecting individual employees,
and its effects must be dealt with in that
fashion.

The steel companie,,_, by agreement with
United Steelworkers of America or unilaterally
have established certain institutional devices
which assist employees in making adjustments
to technological change. The genesis of many,
but not all, of those devices has been cyclical
unemployment rather than displacement be-
cause of technological change or the reorgani-
zation of operations. However, they are useful
in adjusting to changes of the latter type.
First, there are the arrangements for determin-
ing who will have the jobs available after the
change, including jobs elsewhere in the plant or
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in other plants of the company. Second, there
are arrangements for training employees whose
jobs are altered as a result of the change.
Third, there are provisions for retiring on pen-
sion older employees who are adversely affected.
Fourth, there is a program which supplements
public unemployment benefits for those who are
temporarily laid off. Finally, severance pay-
ments are provided for those ineligible for
other jobs or retirement on pension and whose
prospects for a return to work with the com-
pany are remote."

While there are variations in practice fol-
lowed -e of differences in size and location
of plar'. Ids of operations, and number of
employet,_ 1.,vo1ved, by and large the following
procedures are applied by most steel companies
when a change is imrnding.

When plans to abalAdon, discontinue, or re-
place certain facilities are developed, as far
in advance of the actual shutdown as possible,
an analysis is made to determine the number
of employees affected. Their service, age,
seniority status, and ability to perform other
work in the plant are determined. Their status
with respect to pension, severance, and unem-
ployment compensation benefits is also deter-
mined. The job opportunities on replacement
facilities, where involved, are taken into
consideration.

At this point, the scope of the problem is
known and the next step is to determine what
plans can be made to absorb these employees.
The prospects of placement at the plant con-
cerned are appraised as are those fit sister
plants in the area or elsewhere, and those with
outside employers in the area. Estimates are
made of which individuals, if any, are likely to
exercise their pension, severance, supplemental
unemployment benefits, or seniority rights. A
determination is made of what is the most rea-
sonable way to alleviate the resultant displace-
ment by such measures as utilizing turnover
to absorb such employees and limiting the
hiring of new employees where feasible, trans-
ferring employees to other jobst, retraining em-
ployees either for new jobs on the replacement
unit or providing on-the-job training where
necessary in cases of transfer to other jobs in
the plant, circulating rosters of available em-
ployees and their skills to other plants in the
company if prospects of placement exist, and,
similarly, contacting other employers in the
vicinity or the State Employmont Office in the
area. Improvements in the orderly dissemina-
tion of information on job openings would in-
crease the effectiveness of this activity.

General announcements and notices are made
at the appropriate time to international, dis-
trict, or local union representatives, to the incl.,-

vidual employees either personally or by letter,
and co the general public.

At the proper time interviews are conducted
with the employees invo!ved to discuss their
individual status both as to other employment
prospects ane what rights they have to pen-
sions, vacatic.is, insurance coverage, severance
pay, SUB, other jobs, and so_on. The employ-
ees decide which of Ile avaiiable options they
choose to select.

To the maximum extent practicable the ar-
rangements decided upon are put into effect
following the announcement and appropriate
union representatives are kept informed as to
what is being done and the progress being made.

The degree of success realized through these
procedures, of course, varies in relation to the
circumstances surrounding each specific case of
technological improvement. The range is from
cases completely successful in alleviating the
change, to those where there simply is no way
within our control to obviate the impact upon
some of the employees involved.

The cyclical nature of steel demand compli-
cates the process of adjustment. Most impor-
tant technological changes in steel involve fairly
long lead times and, consequently, at the time
a change is authorized, there is no way of deter-
mining what the level of operations will be
when it actually occurs. That greatly reduces
the possibility of giving any sort of meaningful
notice of the consequences of the change well
in advance of its occurrence.

5. Expectations for the Future

The principal limitations on the rate of tech-
nological change in steelavailability of capital
and growth of demand at a rate lower than that
of the economy as a wholeare not likely to
be removed in the near future. While some
developments such as the basic oxygen furnace
and continuous casting are expected to reduce
the capital required per ton of output, others
affecting finishing operations may not reduce
and may actually increase capital requirements.
It is, of course, impossible to predict the net
effect of all the changes now underway or
anticipated on the industry's capital require-
ments, but it is certain that steel will continue
to require large amounts of capital relative to
output. Thus, irrespective of the ingenuity of
research and development scientists and engi-
neers, there is no reason to expect a substantial
secular change in the rate of productivity in-
crease, or in the general level of steel industry
employment.

Similarly, steel demand is expected to con-
10 Mention should also be made of the limited employment and

earnings guarantees provided under the plans for sharing cost sav-
ings adopted by Kaiser and Alan Wood.
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tinue to show cyclical patterns, although a
sustained high rate of economic activity would
reduce the amplitude of expansions and con-
tractions. It is possibleand much to be
hopedthat a way can be found to reduce the
threat of labor disputes and their contribution
to irregularity of demand. It is also possible
that changes in the factors affecting world steel
trade may make the balance between imports
and exports more favorable to the United States.
But even if all those improvements occur, steel
will continue to be used primarily in products
the demand for which is strongly influenced by

the level of private investment and consumer
durable goods purchases. We can continue to
expect, therefore, that total steel employment
will fluctuate with short-term changes in de-
mand and that over the years, increasing steel
output per man-hour will be balanced by con-
tinuing growth in the overall market for steel
products. While the introduction of new facili-
ties will involve some displacement and reloca-
tion of employees ct particular places, adjust-
ments are eased by normal turnover and
existing arrangements for training and transfer
to other jobs.
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Statement by the American Society of Tool and
Manufacturing Engineers

There seems to be little doubt but that
advances in technology and the advent of auto-
mation and economic progress in general have
had profound effects on the economic life of our
country. However, whether the individual
effects have been mainly beneficial or harmful
is far from clear. Certainly, the standard of
living in this country seems to have had a
continued upward trend.

New technology and automation, no matter
what definitions you use for them, have, when
considered as separate independent phenomena,
resulted in the elimination of some individual
jobs. However, in this complex world it is not
possible to consider any phenomenon as inde-
pendent. Each phenomenon must be consid-
ered as a part of the immensely complicated
industrial and social environment within which
we live. Therefore, the determination of the
effects of any technological advance of automa-
tion, or of recent economic changes, approaches
the impossible.

Our members are manufacturing engineers,
not social scientists or economists, and, there-
fore, are inadequately equipped to answer socio-
economic questions. Certainly the man who is
dispiaced by a machine or for any other cause
beyond his control deserves our sympathy, con-
sideration, and help in preparing himself for
and in locating other employment. However,
manufacturing engineers are dedicated to in-
creasing productive efficiency in manufacturing,
to the end that more goods might be produced
for more people. It follows that we welcome
mechanization, automatic controls, and all ad-
vanced forms of technology which reduce the
cost of dny given product.

Progress means change ; purposeful directed
change. It means introducing new devices and
new machines to replace the old, and it means
that new skills are needed to operate the new
machines, to control them, to repair them.

True, if we assume that the total number of
units of a given product is going to remain
substantially the same, the introduction of new
technologies would tend to create a growing
group of permanently displaced workers. But
this assumption that progress in production is
not accompanied by progress in consumption is

patently false. The American development is
evidence that increasing the productivity of the
individual results in developing a more abun-
dant life for all. As old needs are satisfied,
new ones arise to be satisfied in their turn.

True also, the balance between increased pro-
ductivity and increased needs is an unstable
one, shifting now in one direction, now in
another. But over the last 20 years at least,
there has always been a lag between industry's
need for new skills and the ability of the labor
market to satisfy them. Thus, while on the
one side there are workers displaced by new
machines, on the other side there are new
machines looking for workers. The problem
becomes accentuated in localities and in indus-
tries in which business groups, trade unions,
and other forces put a temporary artificial
brake on the natural evolutionary process.

In our experience, the problem is primarily
one of maintaining the labor forcemanagers,
engineers, technicians, operatorsabreast of
developments as they occur. All elements in
the manufacturing operation must be moti-
vated to learn, and they must be given the
opportunity to learn the new developments,
techniques, and skills that progress brings
forth. The problem is primarily one of motiva-
tion and of education.

We note, for instance, that the problem of
technological unemployment is least acute
among engineers and other professional groups ;
that indeed, there are not enough engineers to
fill the urgent needs of American industry.
We believe this to be caused by the fact that the
engineer and the professional in general is edu-
cated enough to know that his education is
never completed, and he keeps up with new
scientific and technical developments that are
likely to affect him by continuing his education
through academic channels and through his
participation in the educational activities of the
professional society in his field.

At the same time we are made painfully
aware of the fact that the learning process is
least developed among those who need it most ;
that the closer a worker comes to being pure
muscle, tha less apt he is to pursue the quest
for more knowledge and new skills.
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Being specialists in the exact and engineer-
ingrather than the socialsciences, we do
not presume to make recommendations on ht,w
to motivate the unlearned to learn. Knowing
the present needs, and being able to make a
general forecast of the future needs of thz
manufacturing engineering industry, we offer
the suggestion that great emphasis be placed
on education, especially scientific and technical
education, at all levels. Already the illiterate
is practically unemployable in our industrial
society. The number of opportunities open to
the semiliterate diminishes daily. Even to the
litezate and the skilled, continued learning is
necessary to maintain their relative positions in
the industrial process, to say nothing of per-
sonal development, growth, and advancement.

This increased concern with education could
take a number of forms, including:

1. Facilitating, expanding, and broadening
the activities of presently existing edu-
cational institutions, both public and
private, at all levels.

2. Creating new learning centers, mak-
ing them available to those who are
motivated, regardless of where they
might be.

3. Encouraging the pursuit of learning,
as, for instance, by making all educa-
tional expenses deductible for income
tax purposes.

4. Promoting the establishment and facil-
itating the functioning of scientific,
engineering, and technical societies
whose main function is to provide con-

tinuing information and education to
their members and to the industry they
serve.

There is, as is undoubtedly known, a consider-
able amount of literature on the subject under
consideration by the Commission. George Ter-
borgh's relatively new book, The Automation
Hysteria, presents a well-documented story of
automation and includes bibliographic refer-
ences to many other writings on the subject.
Charles E. Silberman's series of articles start-
ing in the January 1965 issue of Fortune is
another excellent discussion of the subject.
Probably the best known, and possibly the most
controversial of the many writings on ne socio-
economic aspects of the situation is The Afflu-
ent Society by John Galbraith.

The magnitude and complexity of the prob-
lem is shown by the size of the grant given
Harvard University by IBM$5 million to
finance a 10-year study of "automation, its
effect on employment and its role in our dy-
namic economic system."

Evaluating the writings, the evidence, and
the data presented for bias will, at times, be
most difficult. The human emotions involved
are going to make the job doubly difficult.

ASTME recognizes the immensity and the
importance of the task assigned the Conunis-
sion. While we do not feel that we are quali-
fied to discuss the overall socioeconomic
questions, we would, however, be very happy
to study any specific questions or problems
that are within our education or experience
background.

_
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Statement by the Association of American Railroads
The railroad industry appreciates this oppor-

tunity to express its views for the Commis-
sion's consideration, especially with respect to
the fundamental importance of encouraging
technological innovations and organizational
improvements, such as mergers and operational
changes, without which there could be no appre-
ciable economic growth, increasing productivity,
and rising living standards. This is an ancient
truth which has been demonstrated over and
over again in our economic development.

The railroad industry has been a leader in
coming to grips with the associated problems
of imperative technological change and its im-
pact on railroad employees. As an industry
that laid down its roots in the early days of
the industrial revolution and whose major con-
tours were shaped more than 50 years ago, we
have been faced as few others with the question
of whether we could indeed make the vast tech-
nological and structural changes needed to re-
tailor railroading to the demands of this
dynamically expanding and highly competitive
modern era and, at the same time, solve the
complex human, governmental, and financial
problems associated with this great endeavor.

Despite restricted earnings and limited access
to capital, the American railroads have man-
aged to devote some $21 billion since the end
of World War II to this reconstruction and
improvement program, and we intend to do
everything in our power to continue this vital
national transportation program. The widely
publicized work-rules-modernization movement
is an outgrowth of this effort and, particularly,
in the settlements worked out under the Arbi-
tration Board decisions pursuant to Public Law
88-108.

Nevertheless, it must be recognized that
there remain those who in their own immediate
self-interest seek to maintain the status quo by
resisting technological improvements and by
preserving jobs that have been outmoded by the
march of progress. While the reasons for such
attitudes are understandable in terms of narrow
and immediate self-interest, they cannot be
allowed to prevail.

For your consideration in this regard, we
commend as precisely to the point the following

statements contained in the January 1964 re-
port of the President's Council of Economic
Advisers :

Even if we wished to, we could not eliminate per-
vasive and continuous technological and economic
change without remakingon a much inferior
basisthe whole fabric of our social and economic
institutions. And we would not wish to. Its benefits
are essential for continued economic growth, higher
standards of living, and the elimination of poverty.
Our objective should be to foster and encourage it.
(p. 85)

Further, in summation of this issue, that
report points out:

Fears of technological advance are understand-
able on the part of those who feel its threat to
their livelihoods. In the absence of wise and effec-
tive private and public action such fears are justi-
fied. But any comprehensive appraisal can lead only
to the conclusion that the benefits of technical
changein the future as in the pastare such that
public policy should foster rather than shun it. . . .
(p. 111)

The essentiality and the widespread benefits
of technological change are nowhere better
demonstrated, we believe, than in the railroad
industry, where there are so many opportuni-
ties for improved techniques and mechanized
operations. Surely it can be said, for example,
that the railroads now would be in disastrous
circumstances, if indeed they could have sur-
vived at all in the competitive struggle for
traffic, without the transition from steam to
diesel engines with their superior performance
and economy. It is no less obvious, and easily
seen in retrospect, that railroad workers as
well as the public generally would have been
the heaviest losers had not such changes been
made.

What may not be so readily appreciated by
some is that the way must be kept open for
such changes in the future if our economy is to
continue to grow and become more productive.
In the railroad industry, even now vast tech-
nological advances are taking place, to cite a
few examples, in the adaptation of machine
methods for the maintenance of railroad rights-
of-way, in the mechanization and consolidation
of shop work, in advanced communication and
signaling systems, in the construction and
operation of electronic "push-button" yards for
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handling freight cars more economically and
expeditiously, and in the application of auto-
mated methods of data processing to cope with
the mountainous volumes of paperwork involved
in operating a modern railroad efficiently and
in handling arrangements and records among
railroads with respect to their interline
business.

Some of these technological improvements
are still in their comparative infancy and they,
along with other breakthroughs not yet real-
ized, must go forward in order that the resur-
gent railroad industry may be able to handle
efficiently the increasing traffic loads of a grow-
ing and more productive national economy.

We would point out, however, that there is
a less sanguine aspect of this matter. All too
often some labor organizations, in the railroad
industry and elsewhere, still bend their efforts
to the retention of existing forces and jobs that
have been outmoded by technological change or
by greatly diminished demands for service, as
in the case of some railroad passenger-train
operations. In the legislative sphere, the rail-
roads have to contend with a particularly objec-
tionable example of such job-preservation
policies in those States that still keep on the
statute books provisions requiring so-called
"full crews" which in their actual effect require
excessive crew consists. On the encouraging
side, it may be noted that certain of the States
have recently repealed such ant.dent statutes,
and in some others they have been upset in
the courts.

Through collective bargaining agreements,
also, some progress has been made in the revi-
sion of outmoded and wasteful work rules, but
there is much that remains to be done and can
be done by means of enlightened collective bar-
gaining procedures. However, such progress
has come slowly; witness the protracted strug-
gle over the "fireman" issue in road freight and
yard service which was dealt with after Con-
gress acted under threat of strike, by the terms
of Arbitration Award No. 282. Certain other
long-existing "crew consist" issues were settled

in subsequent negotiations, but only after Presi-
dent Johnson intervened.

We invite the Commission's attention to the
inherent contradiction involved when union de-
mands for everincrea sing wages and wage sup-
plements, such as greater retirement benefits,
are accompanied by unrelenting opposition to
the elimination of redundant positions which
can no longer make any significant contribution
to efficient production and may, indeed, sub-
tract from it. In the railroad industry, as in
the economy generally, increases in real income
and in living standards can in the final analysis
come only from improvements in productivity.

This is not to say, of course, that workers
who are displaced by economic change should
not receive reasonable transitional assistance
by such means as retraining programs or sever-
ance allowances. But here the vital distinction
must be made between the uneconomic perpetu-
ation of jobs and the reasonable protection of
workers and their families against hardships
resulting from technological and economic
changes. In the railroad industry, long-estab-
lished protective provisions stemming from the
Washington Agreement of 1936 make what are
widely acknowledged to be generous allowances
to employees displaced by coordinations, aban-
donments, mergers, and other changes which
render certain jobs obsolete. The terms of
Arbitration Award No. 282, noted above, also
made very liberal provisions for the protection
of firemen whose services were found to be no
longer necessary.

In dealing with such matters, we believe it is
important that protective provisions should not
rely excessively on the slow processes of nat-
ural attrition, especially where a large part of
the working lives of the persons involved is still
ahead of them. In addition to the heavy costs
that would be imposed upon industry, extreme
reliance upon the attritional principle as a
seemingly easy escape from the problem would
entail a serious loss of human dignity and a
waste of human resources that could not be
justified on economic, social, or moral grounds.
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Statement hy the
Automobile Manufacturers Association
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Technological Change and Employment in the Automotive Industry

. General Statement
Perhaps nowhere in America are people more

accustomed to change than in the automotive
industry. This is a natural consequence of be-
ing a part of a dynamic industry which produces
new models of a wide variety of cars and trucks
each year. In order to serve the public and
sntisfy its appetite for quality products at at-
tractive prices, the indristry spends millions of
dollars annually in tooling up for the new
models. During each calendar year those in
the industry experience the close of 1 model
yPar, the annual changeover to new model pro-
duction, and the commencement of a new model
year. Tooling programs, equipment changes,
conveyor line rearrangements, the introduction
of new machinery, changes in methods and
processesthese and many other activities take
place during the annual model changeover or
are scheduled to be completed at the time new
model production begins.

Model changeover, of course, is not the only
time innovations and technological change take
place in the automotive industry. Changes of
all types, including engineering changes in the
product, changes in production methods, and
changes in the equipment being used, are an
everyday occurrence throughout the entire
model year. As a consequence, everyone in the
industry is accustomed to change as a natural,
expected, and inescapable way of automotive
life.

It should be apparent to anyone familiar with
the industry that, over the years, the technolog-
ical change in the automotive industry has been
an evolutionary, not a revolutionary, process.
It has been gradual and steady since the indus-
try began. It has been an essential part of the
business. It has been both a cause and a result
of the impressive growth of the automotive
industry.

In the automotive industry technological
changes have been accompanied by expanding,
not declining, employment. Since the start of
the current economic expansion in 1961, for ex-
ample, employment in the automotive Industry

has increased by almost 300,000. The demand
for motor vehicles has increased tremendously
since the industry began. Cars and trucks
have been improved both by the addition of new
features, such as power steering, power brakes,
and air conditioning, and by changes in basic
features, such as improved engines, suspension
systems, and automatic transmission, requiring
additional man-hours of labor. During the re-
cent 8year period of price stability in the
economy, the industry has been able to offer the
customer an improved car each year at virtually
the same price.

Technological change has been a manageable
proeess that has not displaced nor rendered
obsolete overnight the skills of large groups of
employees. At the present time, there is no
evidence that a substantial change in the pace
or the nature of technological change will occur
in the automotive industry.

Past experience probably provides the best
guide to the effect of technological change on
future automotive industry employment levels
and skill requirements. From that viewpoint,
technological change has historically caused no
drastic or rapid shift in the nature of employee
skills required by the industry. The education
and skills of the automotive industry's work
force have improved gradually, and this may be
expected to continue because such improvement
is taking place generally across the entire
country.

For the foreseeable future, as in the past, a
large proportion of the blue-collar job assign-
ments in the automotive industry will be ones
that can be learned quickly. In any event, as
in the past, any changes in skill requirements
which do occur will no doubt be met primarily
by training industry employees for the new jobs
as they appear.

Employee Wages, Benefits, and Working Condi-
tions

The improvment in the Nation's productivity,
33
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to which the automotive industry has contrib-
uted, has resulted in higher standards of living
for automotive industry employees. During
the period 1947-64, real hourly wages in the
industry increased 57 percent, In addition,
employees have been provided a part of the
increase in their standard of living in the form
of supplementary benefits, such as sickness and
accident benefits, hospital and surgical expense
coverage, life insurance, pensions, unemploy-
ment benefits, and longer paid vacations and
more paid holidays. Moreover, technological
progress has resulted in improved working con-
ditions as automotive jobs have become sub-
stantially safer and more attractive over the
years.

Technological Change and Employment Secu-
rity

Management and union leaders as well in the
automotive industry have recognized the de-
sirability of technological change. Collective
bargaining in the automotive industry has not
been characterized by conflict over feather-
bedding, issues that have retarded technological
advance and assumed major importance in
collective bargaining in other industries.

For the past 15 years, automotive industry
union contracts have contained the following
paragraph which is indicative of the attitude of
management and the unions toward technolog-
ical progress:

The annual improvement factor provided herein
recognizes that a continuing improvement in the
standard of living of employees depends upon tech-
nological progress, better tools, methods, processes
and equipment, and a cooperative attitude on the
part of all parties in such progress. It further
recognizes the principle that to produce more with
the same amount of human effort is a sound eco-
nomic and social objective. . . .

In its labor agreements, automotive manage-
ment has retained the right to introduce
changes Li products, tools, methods, and proc-

esses at any time. The industry ha , thus been
free to introduce technological char ,s as rap-
idly as they become technically and economically
feasible.

Changes in methods and in products are an
everyday occurrence in automotive plants.
This has been the nature of the hminass since
the beginning of the industry. As a conse-
quence of changes, jobs and groups of jobs
have been eliminated and at the same time
other jobs have been created. For over 25
years the companies and the unions have had
an established, orderly, and fair way of handling
such situations associated with both the elim-
ination and the creation of jobs. This favor-
able environment has made possible gradual,
evolutionary changes without sudden, major
employment dislocations or shifts.

Any employment shifts attributable to tech-
nological cnanges which have occurred have not
affected the security of large numbers of em-
ployees. The policies and procedures of the
automotive industry have minimized the impact
on employees of such dislocations as are from
time to time caused by technological change.

Many of these policies worked out through
collective bargaining have been incorporated in
industry-labor agreements for many years.
They have helped the industry and its em-
ployees adjust to technological change effi-
ciently and with a minimum of human hardship.
They help answer such questions as what wage
rates are paid for new jobs and what happens
when an employee's job is eliminated by a new
process or machine or when a major operation
is transferred to a new location or, as in rare
cases, when a plant is permanently shut down.

These policies have successfully met the
problems associated with technological change
in the automotive industry for more than a
quarter of a century. For that reason, a dis-
cussion of some of the main features of the
industry's job and income security programs as
they relate to technological change might prove
helpful to the Commission.

Automotive Industry Programs, Policies, and Procedures
as They Relate to Technological Change

The companies in the automotive industry
have many programs, policies, and procedures
which relate to technological change. As to
those technological changes which affect em-
ployees and their rights, labor contract provi-
sions have been worked out through collective
bargaining with unions representing these em-
ployees. Some of these provisions have been
negotiated to apply specifically to situatiol's in
which technological changes affect emp)osree

rights and job security. Others, though in-
tended to apply in broader areas, are applicable
as well when technological change occurs.

Dealing with Job Displacements

Displacements of employees which occur in
the automotive industry as a direct result of
technological change ordinarily affect relatively
few employees at any one time. Although
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individual company seniority provisions differ
somewhat in detail, they have all been char-
acterized by a broadening of the base or the
area in which employees may exercise seniority
and thereby increase their job security.

Employees displaced are transferred in ac-
cordance with their seniority to jobs in the
plant which they are capable of performing.
These jobs are comparable in pay to their
former jobs. In the automotive plants there
are a wide variety of job assignments on which
a great many employees are interchangeable.
Accordingly, it is not difficult to locate a job
to which an employee exercising his seniority
can be assigned. This is particularly true in
the case of longer service employees who have
worked on numerous job assignments in past
years. Therefore, it is a rare occasion indeed
when a long service employee is unable to ex-
ercise his seniority and remain at work on a job
he can do.

In cases where layoffs do occur in the auto-
motive industry, whether as a result of tech-
nological change or any other reason, a number
of procedures are available for the e, lp.oyee's
protection. One of these is area hiring pref-
erence.

Under the area hiring procedure, employees
laid off from one plant are given preference
over new job applicants for employment at
whatever other plants the employer may have
in the area. The effect is to pool each com-
pany's work force in a given labor market area
to enable employees to flow smoothly frow
plants where employment may be declining to
plants where jobs are available as a result of
increases in output or for other reasons. In
Flint, Michigan, one General Motors multiplant
community, employees may shift between 12
AC Spark Plug, Chevrolet, Buick, Ternstedt,
and Fisher Body plants and warehouses. In
the Detroit area, Ford employees may shift
between 26 plants and Chrysler employees be-
tween 27 plants. Since 1951, over 30,000 Ford
employees have been placed under the pref-
erential hiring agreement covering the Detroit
area. Laid-off automotive industry employees
are also given preferential hiring treatment in
new plants established by their employer.

Negotiating Wage Rates for New Jobs

Wage rates for job classifications have been
negotiated between employers and unions in
the automotive industry for over 25 years.
This orderly method of establishing wage rates
has been applied whenever job classifications
were needed in a plant for which a wage rate
had not already been agreed to by the parties.
Thus, this method has been used whenever

technological changes resulted in a new job
classification being created. The process has
become routine, with the management and
union representatives having responsibility for
establishing negotiated wage rates.

To set rates for new jobs placed into produc-
tion which cannot properly be placed into an
existing classification, management establishes
a temporary job classification and rate. As
soon as possible thereafter, management and
the union negotiate a permanent rate for the
classification. If management and the union
disagree whether a new classification and rate
should be negotiated, the dispute may be sub-
mitted to an impartial umpire for determina-
tion. The umpire may rule that the job
properly fits into an existing classification or
that it is a new job which fits no existing clas-
sification. In the latter event, the parties have
the responsibility to negotiate a new classifica-
tion and rate. The new rate and classification
then become a part of the existing wage
agreement.

Plant Closings and Transfers of Major Opera-
tions

The closing of a plant or the transfer of a
major operation to another location is the best
example of the full range of programs available
to protect employees.

Whenever management decides to close a
plant or to transfer major operations, the union
is informed in advance and a memorandum is
negotiated regarding the rights of employees
affucted. The protective programs can be and
are as varied as the needs of the employees
involved.

Employees who wish to continue their careers
with the company and accept transfer to the
new location retain full seniority and full rights
under all benefit plans. To further encourage
employee mobility, the transferred employees
may be eligible for a moving allowance of up to
$580.

Many employees may understandably wish to
remain in their Oresent home communities. If
the employer has 3ther plants in the area, em-
ployees will be given preferences over new
applicants for jobs available in these plants
under the area hiring procedure already dis-
cussed. While awaiting placement under this
program or seeking work with another em-
ployer, employees can receive up to 52 weeks
of supplemental unemployment benefits which,
in conjunction with State unemployment bene-
fits and earnings, if any, will provide approx-
imately 62 percent of weekly earnings for a
40-hour week plus $1.50 a week for each de-
pendent up to four. In addition, such an em-
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ployee would be protected by fully paid hospital,
medical, and surgical insurance coverage for up
to 1 year.

If the opportunity for employment at another
company facility in the area is unlikely, the
employer assists the employees in finding jobs
with other firms in the community.

Older employees can take advantage of the
early retirement program. Under the flexible
retirement age provisions of industry pension
agreements, the normal retirement age is 65,
the automatic retirement age is 68, and the
early retirement age may be as low as 55. In
the case of plant closing or transfers of major
operations, special early retirement provisions
are applied. These permit employees who are
at least age 55 with 10 years of credited service
to retire with unreduced life income benefits of
$4.25 per month for each year of credited serv-
ice. Such employees receive an additional
$5.20 per month per year of service, up to a
maximum of $130, until they reach age 65 or
become eligible for unreduced Social Security
benefits. After September 1, 1965, employees
who retire prior to age 65 may also be eligible
for a new supplemental allowance which can
raise total monthly retirement income from the
company up to $400 until they reach age 65.

Employees who do not transfer to the new
location or who are not placed under the area
preferential hiring procedure, and who are not
eligible for retirement benefit, may be paid a
separation allowance equal to as much as a
full y ear's pay.

They will become eligible as early as age 60
for a deferred vested benefit under the retire-
ment plan, if they had at least 10 years of
credited service.

Thus, with transfer rights and moving allow-
ances, area preferential hiring and supplemental
unemployment benefits, early retirement, and
separation pr;yments and vested pension bene-
fits, employees and their families are well pro-
tected when a plant closing or a transfer of a
major operation is necessary for any reason,
including technological change.

Training and Retraining

Just as technological change is an everyday
occurrence in the automotive industry, so are
the training and retraining activities which are
carried on as a routine, normal part of doing
business. The frequent changing of automo-
tive industry job assignments means that the
industry's retraining task never ends.

As jobs are changed aril new jobs created,
new employees must be trained and employees
must be retrained in order to fill them. In
most cases, the training required by individual

employees is accomplished by brief periods of
on-the-job training. The actual experience of an
assembly plant going from a one-shift to a
two-shift operation provides an excellent ex-
ample. Over a period of 4 to 6 months, a total
of 1,057 new hourly rate employees were hired.
This group received 67,280 hours of on-the-job
training or approximately 64 hours per em-
ployee. In addition, 73 hourly employees who
were promoted to foremen as a result of the
addition of the second shift received 19,050
hours of presupervisory classroom training.
For the majority of these employees this rep-
resented between 6 to 8 weeks of intensive
classroom training, plus 1 to 3day assign-
ments in the various departments.

On some occasions equipment changes are of
such magnitude that more formal training is
required, particularly for skilled employees.
Such training may involve longer periods of
time, classroom work, and instruction by equip-
ment manufacturers.

During 1964, Ford had about 23,000 enroll-
ments in various retraining programs. Of
these, 13,100, or 57 percent, were by hourly
employees. The hourly retraining activities
included over 2,000 enrollments in various sub-
jects pertaining to the production of steel by
the basic oxygen furnace method, over 7,000 in
the maintenance and operation of arc welding
equipment and ultrasonic weld testing, and over
200 in the maintenance of a new pivoting pillar
body buck. Also, in 1964, a 19-week electronics
pmgram in the maintenance of new automated
fozging equipment was established.

In GM, also, formal training courses in addi-
tion to on-the-job training are provided for
hourly employees. In one GM plant with 2,400
employees, 22,981 hours of specialized training
were given 838 employees in 1 year. The
training ranged from 1-hour classes and safety
lectures to teaching operators how to handle
tape-controlled machines in courses that ex-
tended over several months.

The need for such highly skilled journeymen
as electricians, tool and die makers, machine
repairmen, and pipefitters is a never-ending
one, and close attention is paid to apprentice-
ship programs and keeping them up to date
with manpower requirements. The four major
automotive employers have approximately
15,000 employees enrolled in apprenticeship
and on-the-job training programs leading to
journeymen status. Through cooperation with
technical high schools and community colleges,
apprentices receive advanced course work re-
lated to their apprenticeship programs in such
fields as electronics, mathematics, physics,
chemistry, drafting, tool and die design, metal-
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lurgy, hydraulics, combustion, operating engi-
neering, and similar technical subjects.

Apprentices are paid for the hours of training
in the plant and for the time spent in required
classroom training. Their rates are increased
in eight increments from a minimum of $2.70
per hour plus cost of living allowance to the
regular journeyman rate for their trade as they
satisfactorily complete the 4-year apprentice-
ship period. Tuition and registration fees for
classroom training are paid by the companies,
and a special payment is made toward the pur-
chase of tools for the apprentice.

In addition to apprentice programs, several
companies also use the upgrading method to
develop skilled tradesmen. Qualified em-
ployees are given on-the-job training in skilled
job classifications through the Employee-in-
Training or E.I.T. Program. It provides the
opportunity to attain journeyman status for
employees who were unable to serve a formal
apprenticeship but who have acquired the skill
and ability cf trained mechanics. Such em-
ployees are eligible to be reclassified as journey-
men by agreement with the union after they
have served in a particular skilled classification
for 10 years.

As an incentive for voluntary education im-
provement, the automotive companies offer
their employees tuition refund plans. Under
these plans employees who satisfactorily com-
plete college or other specially approved course
work in their spare time receive a full refund
of their tuition expenses up to a maximum of
$250 a year. By participating in this program,
employees may further their formal education.

Since the tuition refund plan was extended to
hourly employees for the first time in the fall
of 1964, no data are available on utilization.
However, these plans have been available to
most salaried employees for a number of years.
In the major automobile companies in 1964,
over 20,000 salaried employees completed col-
lege, postgraduate, or other specially approved
courses under the plans. In some cases, em-
ployees who wish to leave work to continue
their education full time may be granted leaves
of absence for up to 12 months, with seniority
accumulating during the leaves. Such leaves
may to, renewed for additional periods.

Summary and Conclusions

The automotive industry and its employees
have shared in the benefits of sustained tech-
nological advance. This has been possible for
four reasons:

1. Acceptance of changes as normal, con-
tinuing, and essential in the automotive

industry with programs, policies, and
procedures effectively protecting the in-
terests of all concerned;

2. An orderly collective bargaining rela-
tionship with definite policies to protect
employee interests and security ;

3. Investment in better tools, machinery,
and equipment, and by better organiza-
"ion and better management methods ;

4. An expanding output which has created
new jobs faster than old jobs have been
eliminated.

New methods and new machinery have al-
ways been characteristic of the automotive
industry. Because technological advance has
been a continuing process rather than an inter-
mittent, disruutive one, it has been accom-
plished with resulting benefit to the existing
labor force and not at its expense. Since changes
in the methods of production have been ad-
justed to as each was introduced, the individual
adjustments required have been small.

Years of gradual improvement in work skills
through on-the-job training and other programs
have done more to enrich employee capability
than any one program of massive retraining
could have accomplished. Thus, the procedure
of adjustment by employees has not been per-
mitted to lag behind the pace of technological
change.

Both management and the unions have rec-
ognized the need for technological change and
have cooperated to develop policies and pro-
cedures to ease employee adjustment. An
orderly procedure to establish new jobs arid
job rates has allowed employees to fill the new
jobs without costly friction. Where greater
adjustments have been needed, they have been
accomplished within the framework of a fami)y
of policies designed to protect employees when
jobs were threatened for any reasonseasonal
fluctuations, business recessions, changes in
consumer taste, or technological innovation.
Plantwide seniority protects the displaced em-
ployee in his plant.

Preferential area hiring widens employment
opportunities. Transfers and moving allow-
ances encourage employee mobility. Supple-
mental unemployment benefits, separation pay,
vested pension benefits, and placement assis-
tance help employees find work with other firms
with minimal financial sacrifice. Flexible re-
tirement age provisions allow older workers to
leave the work force and still maintain an ade-
quate standard of living.

Expanding demand for the industry's prod-
ucts has been the greatest source of employ-
ment security in the automotive industry.
Growth in output has enabled the industry to
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provide new job opportunities and to avoid lay-
offs which might otherwise have occurred be-
cause of technological change. In a vital sense
growing output and improving technology have
fed upon each other: Technological advance has
allowed the industry to produce improved vehi-
cles which have attracted customers and re-
sulted in higher sales, while higher sales and
output have enabled producers to introduce new
equipment and processes and thus to improve

their products. In turn, both growing output
and advancing technology have made possible
greater protection of employees from hardship
that might otherwise have been the outgrowth
of change.

Improvement in the standard of living, the
expansion of employment opportunities, and
continued economic progress in the country can
be assured only so long as there is continued
technological progress.
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Statement by Bell Telephone Laboratories, Inc.
Effect of Technological Change

In the past, the effect of technological change
has been to enable fewer people to produce the
required food, shelter, and other necessities of
life, thus freeing labor and skills for the produc-
tion of new things which we come to want or
require. Everything indicates that the rate
of technological change can become greater, and
it is becoming greater in some areas. Some-
times, however, technological change is inhib-
ited for various reasons. For instance, in New
York City, union regulations inhibit the adop-
tion of many practices in newspaper production
which are effectively used elsewhere in the
country. Sometimes restrictive governmental
legislation inhibits change. For instance, the
creation of a new entity for the provision of
satellite communication divorced that art from
the financial and technological support it might
otherwise have received from existing commu-
nication companies, and so delayed satellite
communication and will make it more expensive.

Worker Displacement

The area of worker displacement and related
matters is outside of the writer's competence.
It does seem clear, however, that new industries
will grow up in areas where it is pleasant or
economical to live and where it is economical to
operate industries. Improved communication
and transportation, together with our well
being, have made our population more mobile,
and advances in communication and transporta-
tion have also allowed a greater option in the
location of industries. As people are freed
from existing industries through automation
they will and should move to other parts of the
covntry in finding jobs in new industries.

Recent Technological Developments

Our technological developments in recent
years have been of two types. One is techno-
logical developments in the civilian industries
which produce wealth which both maintains
our people and makes possible our expenditures
for defense and space. The other area of tech-
nology is that in which a substantial part of
our wealth is spent on defense and space. There

is, of course, some interaction between these
producing and consuming areas of technology,
but they have really become quite separate.
Thus, even when industries strong in the pro-
ductive civilian economy do Government de-
fense and space work, they usually do it
through special divisions which are isolated
physically and organizationally from the rest of
the enterprise. Sometimes a company strong
in the productive field (such as the Ford Motor
Company) will set up a subsidiary enterprise
(Aeronautronics in the case of Ford) which
has as its sole objective Government contract
work, and which has no relation to the technical
problems of the parent company.

This division of our economy into two very
different segments with very different require-
ments has been little understood. It has had
profound consequences in the two technologies.
In the technology of space and defense, prompt-
ness and performance are the prime requisites,
and cost must conform to these. In the pro-
ductive civilian economy, the primary require-
ment is that the product must be worth what it
costs in the open market ; otherwise it will not
be produced. Thus, both management methods
and technological practices in the space and de-
fense segment of industry are inconsistent with
the needs of the civilian segment of industry,
and are largely nontransferable.

There is, of course, a large transfer in the
opposite direction. Military and space technol-
ogy owe the transistor, the solar cell, the digital
computer, and a host of other things to the
civilian side of the economy.

It is largely the Government which finances
graduate engineering and scientific education,
and this has pushed the universities in the di-
rection of the spending rather than the produc-
ing side of our economytoward the military
and space. One of the most urgent problems is
to direct the attention of scientists and engi-
neers to the production of wealth.

Human and Community Needs

The local, State and national governments
must meet some large-scale human and com-
munity needs, including defense, the provision
of water and sewers, the provision of a highway
system, and above all, education. Many human
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needs, however, and most new human needs are
met through private investment. This invest-
ment can produce results only through new sci-

ence and technology which meet human needs
economically. Here the most effective ways
the Government can help to achieve new tech-
nologies consistent with the civilian economy
and human needs are to provide adequate edu-
cation aimed at this end, and to tax and regu-
late in such a way as to allow an adequate
return on innovation. A tax credit for indus-
trial contributions in support of research in
universities would help to direct educational
institutions toward the productive side of the
economy. I believe that it is apparent that
recent tax cuts have stimulated productivity and
have helped to lay a groundwork for innovation.

Preparing for the Future

Both management and labor have been back-
ward in preparing for the future. Manage-
ment, perhaps because of the economic and tax
situation, has been unwilling to invest properly
and wisely in research and innovation. Labor,
instead of trying to find new jobs, has tried to
hang on to old and unnecessary jobs. Govern-
ment, both Federal, State and local, also some-
times stands in the way of progress rather than
supporting it. Specific things which the Fed-
eral Government could do are:

I. Consolidate in both the Executive and leg-
islative branches its various activities in old

and fragmented fields of human endeavor.
Thus, railroads, buses, and airplanes are all
transportation. We won't make sense of trans-
portation unless we are able to regulate, tax, or
subsidize, and to legislate concerning trans-
portation as a whole. We need to bring areas
of science and technology closer together, not
to cut them up in pieces. Unfortunately, Con-
gress tends to hack science into small and, they
think, manageable bits. For example, atomic
energy has been set aside from the rest of sci-

ence and technology through the creation of the
Atomic Energy Commission. The writer be-

lieves that setting aside satellite communication
from all other communication was another such

harmful step. Traditionally, Congress has
tried to protect us from bigness. What we
need now is protection from inefficiency and
disorganization.

2. As mentioned earlier, mobility is a requi-
site in adjusting to new possibilities and needs.
Further, many of our social disasters come
from lack of mobility, as in Appalachia and in
the slums of many large cities. Sometimes the
Government acts to fix people where they are
through alleviating their most pressing difficul-

ties, rather 'Ilan trying to solve the problem by
getting unneeded people someplace else, where
jobs are. The writer does not know what spe-
cific legislation would help. This is a matter
one has to treat case by case. This writer feels,
however, that the subsidization of uneconomic
living in uneconomic areas is a potential source
of human and economic disaster.

3. It is obvious that the future will require
better education. If this is to be effective it
must be aimed at educating people who are
capable of being educated to the degree to
which they can be educated. For instance, it
is a waste of time and money, and a process of
human agony, if we try to educate for a de-
manding job a worker who has been displaced
from a demanding job by someone more compe-
tent. Yet a lot of retraining effort has been
spent on the out-of-work who have been re-
placed by the more competent. It would be far
more fruitful to give further training to people
who already have demanding jobs, but jobs
which are beneath their ultimate capabilities.
If people who are productively employed be-

neath their capacities were trained for better
jobs, they would take better jobs, which always

exist. There is always a demand for able and
highly educated people. Then their former
jobs would be open for the less capable men
who should occupy them.
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Statement by Walter Buckingham, Drexel Institute
of Technology

The Poverty and Unemployment Crisis

Facts About People Forced to Compete with
Machines

Automation and technological change are
among the causes of our excessive unemploy-
ment and poverty. In its broadest sense, auto-
mation is not new. French physicist and phi-
losopher Blaise Pascal developed several "arith-
metic machines" in 1642 and Denis Papin in-
vented the automatic pressure valve in 1680.
Automatic steering machines for ships were in
use in the early 18th century and Oliver Evans
invented an automatic, water-powered grist
mill in 1784. James Watt's "fiyball governors"
were automatically controlling steam engine
speed in 1788 exactly as they are controlling in-
dustrial diesel and gasoline engines today. An
automatic loom, operated entirely from irstruc-
tions fed to it on punched cards, was demon-
strated by Joseph Jacquard in 1801. Charles
Babbage demonstrated an "analytical engine"
the first practical automatic calculating ma-
chineusing feedback principles, in 1840.

Thanks largely to technology, our national
economy is now annually producing at a rate of
over $700 billion worth of goods and services.
With this, our almost 200 million people should
be the most prosperous in world history. In
fact they are. But, at the same time, we have
continued for over 10 years with abnormally
high levels of poverty and unemployment.

Although poverty and unemployment are dif-
ferent things, the two are usually inseparable,
breeding on each other. Some poor people are
partly or fully employed at near-starvation
wages. Also, some unemployed people have
savings or other sources of income. But the
poor and the unemployed overlap enormously
and tend to be afflicted with the same problems.
Their problems, whether we like it or not, have
become the most crucial social and economic
problems of our times. Poverty and unemploy-
ment, in large part, foster economic, social, and
political irresponsibility, indifference, immoral-
ity, and even revolutionary extremism. These
include juvenile deliquency, child desertion,

robberies, assaults, prostitution, illicit liquor
operation, alcoholism, mental illness, murder,
racial violences, and rioting in general.

Poverty and unemployment are not only
costly to the poor and unemployed but to all of
society. Unemployed or poverty-stricken peo-
ple are handicapped people. Yet, since fairly
decent clothes can be man-produced rather
cheaply in this country most of these poor or
unemployed people are invisible in the streets.
But though fairly decently dressed, they are
not decently fed, housed, educated, or medically
treated.

Effects on Clerical and Industrial Workers. In
1955 there were only a few dozen electronic
computers in the United States. There are
now over 10,000 being produced every year.
The effect that this revolutionary technological
change has on people is the important thing to
know, if we are to prevent the disadvantages
without curtailing the advantages. The Bu-
reau of Labor Statistics estimates that the
average computer abolishes about 35 clerical
jobs altogether. This is roughly 25 percent. It
also changes the kind of work for about 100
other white-collar workers. This is most of
the rest. Assuming 10,000 computers manu-
factured every year, this multiplies out to 350,-
000 clerical jobs abolished annually, with over a
million more jobs requiring retraining. This
estimate is probably conservative, since the
computer manufacturers themselves predict
that computer output will soon double.

We now have some computers that can re-
place people with a high school diploma. Some
have speeds up to 3 million operations per
second. In three-tenths of a millionth of a sec-
ond, some computers work a mathematical
equation or tell another computer exactly what
to do. A famous mathematician was asked how
this could be explained. He replied that if an
average person stood on the equator and took
one step every time he was told to do so by the
computer he would (theoretically, of course)
walk around the world in less than one-tenth
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of a second. This is faster than the speed of
light, which is 186,000 miles per second.

Some legal firms are now using computers to
summarize laws and court decisions and seek
out precedents and previous rulings. Before
automation this required vast amounts of prep-
aration in every case. A computer demon-
strated at an American Bar Association meet-
performed, within 10 minutes, more than 7
man-hours of research, analyzed 400 tax laws
from 50 states, developed complete case cita-
tions, and began typing out a full text of all
the thaterial. A New York law firm has a
computer which can search 120,000 cases in 1
minute at a cost to customers of $100 per year
plus $20 per inquiry.

There will soon be law libraries around the
country using computers to store and digest
information. It is predicted that lawyers will
soon be able to get all the information on laws
and court decisions they need merely by dialing
for it, much as we can now dial a certain tele-
phone number for the correct recorded time of
day.

The banking industry once employed a large
number of inexperienced high school graduates
as machine bookkeepers. The Magnetic Ink
Character Recognition machine has now made
this unnecessary. A large New York bank that
put in a computer reported that in 1 year it
hired 144 machine bookkeepers, 115 the next
year, and in the following year, when the new
equipment was fully installed, it hired none.

In a similar case in California the greatest
effect was also felt by- the "employables" seek-
ing employment rather than the employees.
Before computers were installed, one large
financial firm hired over 100 experienced clerks
annually. After automation, no one was fired
but only 10 new people were hired each year,
although the volume of business had increased
enormously.

Increasing needs for clerical workers in busi-
ness and government .have so far more than
offset clerical unemployment due to automation.
The result has been that clerical job opportun-
ities have continued to increase. But the
effects of automation are still clear. A Bureau
of Labor Statistics study shows that the in-
crease in employment of clerical workers in
companies using data processing equipment is
less than half the rate of increase in companies
where such systems have not been installed-7
percent against 15 percent, in fact.

Mushrooming technological changes have had
a much more serious effect on factory jobs than
office jobs. While automation has increased
factory output enormously, the total number of
production workers has actually declined. The
number of workers in factory production in the

United States decreased from 40 percent to 30
percent of the labor force in a recent decade,
while overall production was increasing about
45 percent and the population increasing 20
percent.

In the manufacture of electrical appliances,
employment declined 50 percent in 8 years
while production was increasing 53 percent.
In the chemical industry, employment rose a
little over 1 percent in the same period in which
production was increasing.

There has been a general opinion that any
decline in factory jobs in automating industries
would always be offset by increasing opportun-
ities in the industries that make the machines.
Yet, even in the manufacture of automation
equipmentthe "instrument production" indus-
tryemployment declined 15 percent (over
35,000) in 7 years. In the last 50 years, em-
ployment producing metalworking machines
increased by only about 10,000 workers.

Even employment in the production of non-
consumer machinery, which rose at about
12,000 a year from 1900 to 1930 and 80,000 a
year from 1939 to 1947, remained about con-
stant until 1958 (while investment in machin-
ery hit new records) and has fallen steadily
ever since.

Effects on Specific Groups. There are many
reasons why the general public has not yet rec-
ognized the seriousness of this problem.

First, the official rates of unemployment are
undoubtedly on the conservative side. For one
thing, part-time employment, underemployment
of people working in skills below their abilities,
and those who have given up seeking jobs are
not fully considered. The part-time employed
included an estimated 1.3 million people who
are not counted as unemployed if they work as
much as 1 hour per week.

Expert studies show that we are measuring
only the part of the iceberg that is above water.
Many people have been out of work for so
long that they have given up hope and are no
longer looking for work of any kind. Conse-
quently, they have lost all motivation for a
better life. These people are not officially
counted as unemployed, although most of them
would gladly accept work if it were available.
Including these, Dr. Charles Killingsworth, a
national authority in this area, has estimated
that total unemployment has been about 8 per-
cent for many years. The famous Swedish
economist Gunnar Myrdal, in his book Chal-
lenge to Affluence, estimates American unem-
ployment at 9 percent for more than 10 years.
The United Automobile Workers estimates true
unemployment at 9.7 percent for the last decade.

The evidence of "invisible unemployment" is
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very clear. W hen jobs are available, or when
employers are willing to train unskilled work-
ers, or if they are less demanding about such
things as age, race, or national origin, most of
the unemployed or part-time employed have re-
sponded favorably to the opportunity to work.
The conservative Federal Reserve Board has
estimated that over 2 million people not now
seeking work, and, hence, not counted as unem-
ployed, would be at work or seeking jobs if
overall unemployment were reduced to 3 per-
cent. In Europe the number who seek work
has grown enormously with low unemployment
rates.

Second, the underemployed are estimated to
be as muc:i. as 25 percent of the labor force.
These include several million people working
at jobs beneath their abilities, about 5 million
women who would like jobs, 2 million part-time
workers, and over a million farm workers who
stay on the farm because there is no work other
than this for them. Furthermore, many poor
families are headed by retired people or
mothers with young children. These are clas-
sified as "outside the labor force" and, hence,
not considered unemployed. Nor are, say, coal
miners who do no bother looking for another
job when they are laid off, as they know no
other jobs are available within traveling
distance.

Third, there is labor displacement. A lead-
ing business executive estimates that the rate
of disemployment, or "silent firing," is 40,000
persons per week, or over 2 million per year.
Silent firing refers to those who are never hired
because their potential jobs were eliminated by
technology. It is true that the demand for pro-
fessional people, such as scientists, engineers,
and teachers, has exceeped the supply, but all
of the professional people put together are only
about 11 percent of the labor force.

The rate of labor displacement has increased.
From 1947 to 1957 the total number of nonfarm
employees, both clerical and factory, increased
at the rate of 2 percent per year. But, since
1957 this growth rate has been more than cut
in half, to less than 1 percent per year, or only
about half the rate of population increase.

Unfortunately, displacement of labor in in-
dustry tends to reduce wages in the service
trades, as the displaced industry workers move
toward service jobs, vastly increasing the sup-
ply of labor without any corresponding increase
in the demand for services. To make matters
worse, there is ample evidence that automation
is affecting some service trades almost as much
as the mass production industries, so there
appears little hope of creating any large
number of jobs here to offset the decline in
manufacturing.

Fourth, over 8 million factory workers are
working overtime while almost this many are
unemployed, underemployed, or only part-time
employed. Unfortunately, it is often cheaper
to pay overtime than to hire new workers.
This is especially true in industries with sea-
sonal demand. So, we have an economy of
paradoxes. With record high levels of employ-
ment, production, profits, and gradually rising
prices, we simultaneously have high and grow-
ing levels of unemployment and poverty.

Fifth, long-range unemployment has in-
creased. The aged, the sick, the migrants, the
minorities, the children, and the students are
becoming an increasing burden on society. As
medicine improves, more people are kept alive,
even though often in conditions of chronic ill-
ness and economic dependency. Furthermore,
continuing high birthrates are giving us a large
proportion of children, and, hence, an unusu-
ally large student generation. Schools, uni-
versities, mental hospitals, nursing homes, old
peoples' homes, and other refuges for the eco-
nomically dependent will soon be impossibly
overcrowded, and their expansion and mainte-
nance will be a real burden on the society unless
positive action is taken to prevent it.

Sixth, economic growth has not kept up. A
United States Labor Department study of 36 of
our major industries, employing nearly 30 mil-
lion workers, shows that employment was ex-
pected to continue to decline in 15 of these
industries. The ratio of employment was un-
certain for 7 major industries, and the employ-
ment outlook was favorable in only 14 of the 36.
Those expected to decline drastically include
aerospace (of all things), bakery products, soft-
coal, crude oil production and refining, natural
gas, dairy products, shoes, foundries, all kinds
of wood products, meat, liquor, railroads, tele-
phone communications, textiles, and others.

Seventh, we have not even kept up with
theory. Full employment was defined by Sir
William Beveridge in his classic book Full
Employment in a Free Society as

having always more vacant jobs than the unem-
nloyed, not slightly fewer jobs. It means that the
jobs are at fair wages, of such a kind, and so
located that the unemployed can reasonably be ex-
pected to take them; it means, by consequence,
that the normal lag between losing one job and
finding another will be very short.

According to this denition, we have been far
from full employment for a long time.

Who is Most Vitally Hurt? Mixed with the
so-called "affluent society" and the "economy of
opportunity" in which we live is an enormous
economy of frustration for millions of Ameri-
cans. We in the United States, with only 6
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percent of the world's population, have almost
nalf of its wealth. Yet these figures overlook
how the enormous resources are distributed.
Mixed with our obvious abundance and increas-
ing production and profits is a widespread and
deep-seated cancer of poverty and unemploy-
ment.

For many years, about one-fifth of all Ameri-
can families (with an average of almost three
children) have been unemployed or earned
under $3,000 per year. Another fifth have lived
on the verge of poverty, with only a slightly
higher income and almost no economic security.
These add up to nearly 80 million Americans
living in, or on the edge of, poverty. Of these,
over 121,4 million Americans, or about 7 per-
cent of the population, live in what is defined as
"utter destitution," meaning they are in the
lower half of the income bracket of those
already in poverty.

Specific cases are more dramatic. One-half
of all of our young men in the prime of life are
being rejected by the draft for physical, emo-
tional, or educational defects. These handi-
caps are often traced to their poverty-stricken
backgrounds. About two-thirds of all hired
farmworkers earn under $1,000 a year. Four-
fifths of the elderly who live alone also receive
$1,000 a year or less, while two-thirds of the
elderly families receive under $3,000 a year.

The President's Council of Economic Advis-
ers reports that those people classified as living
in poverty include almost half of all nonwhite
families, half of the families headed by people
over age 65, or headed by women, and half of
all farm families. Nonwhites are 10 percent
of all families but make up 22 percent of the
poor. Southerners, in general, are 30 percent
of all families but make up 47 percent of the
poor. Seven percent of our families live on
farms but they make up 16 percent of the poor.
A tenth of all families are headed by women
but 25 percent of them are poor. Over a third
of all families are headed by someone with less
than an eighth-grade education but they make
up 60 percent of the poor. These percentages
add up to more than 100 percent because the
groups overlap.

According to the National Policy Committee
on Pockets of Poverty, the formula for poverty
and deprivation is to be any one of these :

Be nonwhite.
Belong to a family with no earners.
Belong to a family whose head is a female.
Be a male aged 14 to 25, or over 65.
Have less than eight years education.
Live in a rural farm area.
Belong to a family with more than six chil-

dren under 18.
Live in the South.

Most of the poor tend to stay at the bottom.
Born in slums and having poor diets, they are
physically in bad health. They are the last
hired and the first fired from most jobs. Under
such conditions, these millions of Americans
can look forward to getting little return from
life. This cycle breeds on itself, leading to
everincreasing unemployment and poverty.
Over $4 billion is paid in relief to these people
every year, for which no work is received in
return. This is in addition to the unemploy-
ment compaisation paid to others. New York
City alone spends half as much money on wel-
fare and correction for leople under the age of
25 as it spends on all education. The urban
slum problem is far worse than the farm prob-
lem. The movement to the suburbs has created
a new form of segregation based on levels of
income, since most unemployed workers live in
slum apartments in the central city.

Studies made by the U.S. Department of
Health, Education, and Welfare go far toward
explaining the impact of the majority of the
population in the world's richest nation getting
richer while a very large minority does not
share in this. For example, the principle case
for the trend toward more public health insur-
ance is in the penalties suffered by the poor and
unemployed through inadequate medical care,
poor diet, inadequate housing and bad health
habits. A lack of adequate prenatal care has
long been one of the major causes of mental
retardation, and a recently estimated increase of
a million mentally retarded children in 10 years
is based almost entirely on preventable poverty.

There has also long been a much higher prev-
alence of chronic illnesses among the poor.
Of those people coming from families with
incomes under $2,000 per year, over one-fourth
have chronic illnesses whereas only 1 out of 13
in the $7,000 per year and up income groups are
so afflicted. Those people who earn less than
$2,000 per year have 6 times as much menthl
disease and visual impairment, 5 times as much
arthritis and rheumatism, 4 times as much
high blood pressure, and 3 times as much heart
disease as those in the $7,000 and up income
bracket.

The reason for these inequalities is that when
medical or surgical treatment is required, con-
sideration is normally given to the patient's
economic condition. People coming from fam-
ilies earning over $4,000 per year have a 40
percent gi eater likelihood of having an appen-
dix operation than a person from a lower income
group. Many cases have been found where the
decision of a physician to operate was based
on the patient's ability to pay or whether he
had health insurance. Three-fourths of our
entire population have partial health insurance,
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but only one-third of those with incomes under
$2,000 have any coverage.

Low-income groups cannot afford preventive
medical care. One-third of the children in
higher income brackets are seen by a pediatri-
cian once or more every year, as compared with
one-tenth of the childen from poor families.
Furthermore, children from higher income fam-
ilies see their dentist 5 times more often than
children from poor families.

Results of Poverty and Unemployment

A society with our value system cannot ex-
pect to build the truly great economic and social
system now possible. Although we are the
world's richest nation, we have not divided our
wealth and opportunities democratically. For
example, since 1920 expenditures on technical
research and development have risen 20,000
percent, or 200 times, while educational expend-
itures rose only 12 times. No wonder our
economy is out of balance.

In the 1960's over 26 million additional young
people must have jobs. This is more than a 40
percent increase over the previous decade. If
this trend continues, over a million-and-a-half
teenagers will be on the streets by 1970more
than the present population of Boston, San
Francisco, or St. Louis. Many parents have
given up hope of a better life for their children,
as evidenced by the fact that the rate of promo-
tion from grade-to-grade among school children
of families on relief is far below the national
average. Of those who have completed high
school in some States, it is actually easier for
most of them to get into college than to get a
job, except that they cannot afford college.

Edward Denison of the Brookings Institution
has summarized four major domestic disad-
vantages which result from excessive unemploy-
ment. First, it discourages investment and
research into new technology, which are two of
the most important causes of our much needed
economic growth. Second, it discourages work-
ers from moving out of depressed areas and off
farms, where they are either unemployed or
underemployed, and seeking better j obs in new
industries. Third, it increases union resistance
to management's attempts to reduce wasiful
labor practices, which increases opposition to
more efficient production methods, including
laborsaving machinery. Fourth, the high rates
of unemployment lead to demands for higher
tariffs to protect both industry and labor
against goods produced more efficiently in for-
eign countries, therefore tending to hold up
price levels at home.

In this country we spend nearly 10 times as
much on liquor as we spend on books. We

spend 3 times as much on chewing gum ($350
million per year) as on educatior al scholar-
ships. The American public needs to know
how many dollars are being spent in the country
on such luxury items, as contrasted with the
small fraction of this amount spent on retrain-
ing, social welfare, and other programs which
could help the poor and aged. Smug moralisms
from the few who Are fortunAte Actually do
much to prevent breaking this cycle.

We must train people to work for themselves
or we will have to support them out of profits
and taxes. The only economically sound thing
to do is to think in terms of capital investment
in people.

Y oung People. The problem is more serious
when it is examined by individual groups. For
example, the unemployment of teenagers in
general has long been over 15 percent ; Negro
teenagers, 30 percent ; and residents of so-called
depressed areas, from 50 percent upward.
Over a million young Americans between 16
and 21, although they should be going to school,
working in factories, or serving in the armed
forces, are doing none of these. As school
dropouts, between 5 and 10 million American
young people now face a future for which they
are not prepared. There is no constructive
place for them anywhere. No wonder they are
our "angry young men." Since they are both out
of school and out of work, they are especially
bitter as they look for jobs that do not exist.
They are often refused a job due to lack of
experience, while at the same time they cannot
get experience without a job.

Yet, the demand is there. In one major city,
over 2,000 youths in 1 week registered for
training, retraining, or any other way of win-
ning a new lease on life. Many more are ex-
pected. Not one of the 2,000 knew what he
wanted to do. He just needed help. The U.S.
Secretary of Labor says we have an "outlaw
pack" of over 3142 million of these young people
who cannot find jobs. The cost of this to the
Nation is over $1,000 per person every year in
welfare and unemployment benefits alone, not
counting the production lost by their unem-
ployment or the cost of their possible crime
and destructiveness. (Seventy percent of the
recent crime increase has been in the 15-22 age
group.) For an investment of $1,000 to $3,000
each for these outcasts, we could pull every girl
or boy back from poverty, unemployment, and
ignorance. The total cost to the nation of 1
year's unemployment for one person exceeds
the total cost of 12 years of education. We
spend more per person on prison inmates than
on retraining our unemployed.

More than twice as many underprivileged
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children drop out of high school as those other-
wise classified. Over 40 percent of all farm
families in the United States are poor by na-
tional standards and half of them live in the
South. There are an estimated 16 million chil-
dren of the poor who, when reaching age 16, are
3 times more likely to quit elementary or high
school as those whose rarents earn over $5,000
per year. A sample group of these dropouts,
half of whom had "been forced to quit school to
support their families, showed almost half of
those who failed to pass the busic intelligence
test came from families of six or more children.

These unfortunates cat, expect, at best, part-
time or insecure employment in low-level, low-
wage jobs for their entire lifetime unless
prompt, positive, and major action is taken to
save them. If such action is not taken, they
can look forward to a life of poverty for them-
selves and their families. As said earlier, we
might expect it if these "rejects" eventually
resort to lives of crime. There is no doubt that
this unemployment is a major cause of race
riots, as unskilled whites and Negroes compete
for jobs that are rapidly disappearing. Dr.
James Conant calls this problem "social
dynamite."

The children of our poverty-stricken people
may be able to work in the many new indus-
tries, which are being created so rapidly, if we
rise to the challenge of educating or training
them. A serious problem is that most of the
parents of these children also need help of a
positive nature. Although private industry

r has done a good job in this area, this is not
nearly enough. The Federal, State. and local
governments will have to provide more help
where private industry or labor unions are not
planning to reeducate or retrain.

Older Folks.Second, at the other extreme, are
the millions of unemployed or part-time em-
ployed in the so-called "older groups," which
often means over 40 years of age. This leaves
well over half the adult lives of millions of pea-
p3e to probable unemployment or poverty.
There is a tragic loss through the waste of the
abilities of these millions of people. We do less
than any other industrialized nation in the free
world to give our youngest and our oldest citi-
zens a chance for dignity or even minimum
economic security.

There are about 10 million aged people in
the United States who are unable to find work
to enable them to afford the minimum standards
of living. When the Murray Body Company
closed down, putting 5,000 people out of work,
the so-called older workers (over the age of 45)
were ent. of work an average of 6 months (com-
pared with 3 months for all workers) and 82

percent used up all their unemployment com-
pensation before finding other, often lower pay-
ing jobs. Most of those over 60 years of age
never found another job and had to retire into
dependency on others or social security.

There are now over 7 million Americans over
75 years of age. vet, many firms will not hire
employees over 40 as this age is considered "too
old to work." But Einstein, Churchill, and
many other great leaders made their historic
contributions so late in life that they would
have long since been retired if they had been
in private business. Government statisticians
estimate that there will be 9 million people over
75 by 1980 and if present conditions continue,
most of them will be in the worst imaginable
poverty. These millions are not only unem-
ployed and poorthey are tormented by isola-
tion and loneliness; they deserve jobs, if they
are able to perform them and want them, and
the best of medical care and human friendship.

Many suggestions have been made concerning
what to do with our increasing millions of older
people. These include programs for such things
as better housing, changing .our philosophy
about our aged, who are very oiten maintained
at minimum survival levels, medical care for
the elderly, and abolishing compulsory early
retirement for qualified workers, many of
whom find no incentive to live after retirement.

Negroes. Third is the growth of our Negro
population, in total, as well as relative to
whites. More important is the Negro's recog-
nition of his economic, as well as political,
rights as an American citizen. As a result, the
job hunt has increased more rapidly for Ne-
groes than for whites. Although most Ameri-
cans have known that Negroes are not fully
sharing with whites in economic life and oppor-
tunities, the U.S. Labor Department has re-
vealed that a startling gap in both quantity and
quality exists and that it is widening in every
field. It is true that a few Negroes hold sig-
nificant jobs but this is not the overall picture.
The expansion of Negroes into higher jobs has
not kept up with their overall population
growth or even with their education. In 1951
the average male Negro worker earned 62 per-
cent as much as his white equivalent. Now it
has fallen to ab mit 50 percent. Unemployment
for nonwhite teenagers has increased 60 per-
cent since 1955double the 30 percent increase
for white teenagers.

In most industries Negroes are still the last
hired and the first fired. This has caused many
of them to be discouraged and drop out of the
labor market altogether. Amohg white college
graduates, 21 percent end up as managers,
while only one-third, 7 percent, of all Negro
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college graduates ever get into management.
So say Labor Department studies.

Furthermore, while a white high school grad-
uate can look forward to becoming a skilled
craftsman or white-collar worker, most Negro
high school graduates end up as janitors, red-
caps, or in other unskilled jobs. This, no
doubt, is the reason so many of them drop out
of school to take any job they can get. Racial
discrimination in employment, education, and
training is an unnecessary waste of our most
important natural resource. We ca- not expect
to solve our nationwide civil rie :F'S' with
the percentage of unemplovme7 n werty
that exists at this time. Most, it : Ali, of thr,
disturbances involving Negroes ...e based as
much on their excessive unemployment and
poverty as on any denial of their civil rights.
What can be said of Negroes is also true for
other minority groups. Well over half of all
American Indian families and over one-third of
all Puerto Rican and Mexican-American fam-
ilies earn under $3,000 per year.

Depressed Area Residents. Fourth, we have
literally hundreds of bleak areas with almost
complete unemployment or excessive poverty.
Many of these are within blocks of the capitol
buildings in nearly every State and the Dis-
trict of Columbia. They are just out of sight
of most of our nationwide expressways. The
people in these areas, representing a large ner-
centage of the Nation's population, are, foi the
time being, politically weak. These unskilled
and unschooled unemployed people ate not only
among those most in need of help but they are
least likely to get it. For one thing, they tend
to resist help and resent being called residents
of "depressed areas." Yet, their problems are
most crucial. Less than half of the West- Vir-
ginians, who have spent their lives until re-
cently mining coal, have found new work and
almost all of the new jobs have been at lower
skills, and, hence, lower wages.

Most of these people do not vote or belong to
labor unions. Much of the labor and welfal e
legislation designed to help them has primarily
benefited the middle third of our population.
Even social security insurance is not available
for many of these unfortunates. For at least
a fourth of our Nation, the situati3n is getting
worse, not better. Nearly a third of these were
unemployed 4 months or longer. These mil-
lions of poor or unemployed may seem invisible
or unorganized but they exist and could con-
ceivably take the law into their own hands.

Other Unfortunate Groups. Many others are
suffering from unnecessary unemployment and
poverty. One group is women. The number

51

and percentage of women entering the labor
force is increasing rapidly. Over :ialf the
women in the 45-54 age group are working or
seeking work. This percentage has been ris-
ing rapidly and steadily for many years. Well
over half are now married. The most expert
predictions are that there will be an increase
of about 48 percent in women workers in a
decade, compared with an expected 15 percent
increase for men. Millions of people are em-
ployed in dead-end jobs that are fast disappear-
ing. These include such people as migrant
farm laborers, subsistence farmers, meter read-
ers, bookkeepers, messenger boys, and elevator
operators. Many more Americans are employed
in status quo type jobs, mostly in manufac-
turing, where the demand for the products is
still increasing so ao to require about the
same number of employees despite continuing
automation.

People in these groups, such as migrant
laborers, subsistence farmers, and unskilled
domestic servants, are in poverty even though
they may be working full-time. The fact is
that ody about one-tenth of migrant workers
have full-time employment. While we have a
record employment level of over 70 million peo-
ple, over 15 million of these are out of work
part of the time every year through no fault of
their own.

Finally, there are many areas where there
are labor shortages, but most of them are in the
service industries, such as medical, legal, educa-
tional, and research jobs. All of this means we
will have to prepare ourselves to live in a soci-
ety in which practically alr jobs will be in the
services.

Explosion in Technology

Machi..es that once did away with horses now
do away with people. It took two-thirds of a
century to develop the electric motor. Follow-
ing this, one-third of a century elapsed while
vacuum tubes were being developed. Then it
took 5 years to produce the solar battery and
only 3 more years to produce the transistor.
This rapid technological growth destroyed mil-
lions of jobs but, fortunately, during most of
this period, new jobs were being created as
fast as old ones disappeared.

Times have now changed. A leading manu-
facturer of automated machinery recently said
automation "is definitely going to kill more
jobs than it makes" and added, "What we need
to do, therefore, is work out methods for using
constructively the human labor we are E.tting
free." Unemployment and poverty have many
different causes which must be treated sepa-
rately. Furthermore, care must be taken that

!
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the treatments are consistent with each other
one must not tend to work against another.

Recent large employment decreases have been
found by the U.S. Labor Department to have
occurred in industries with small productivity
gains as well as those with large gains. In the
first case, the rpsii lt wns A decline in both em-
ployment and output. In the second case, the
immediate effect was a decline in employment
and an increase in output. This would seem
to indicate that excessive unemployment can-
not be blamed entirely on automation, which
increases productivity, since equally great in-
cl. eases in unemployment occurred in the non-
automated industries which, consequently, had
small produLtivity gains.

Manpower policy is concerned mainly with
the equalitative problem. But at present, with
demand so far short of the capacity of the
economy, it is impossible to determine the size
and nature of the qualitative problem. This
accounts for the debate now going on among
economists. Some argue that present unem-
ployment is largely "structural"resulting
from the inability of workers to fill jobs that
are available because they lack the necessary
education or skills or because they live in the
wrong places.

In this era of rapid change, any industry can
decline almost overnight if it fails to keep up-to-
date, or even ahead of the times. If any area of
the Nation, or the total Nation itself, can hope
to compete successfully with the rest of the
world, there is certainly no longer any doubt
that technical skills of our people and basic
aptitude for training and constant retraining
are crucial.

More important than technology itself is the
astronomical rate of technological change.
Many of us think in obsolete concepts in ap-
praisir g the recent accelerated changes of tech-
nology. For example, the Queen Mary can
transport 1,500 people each way between the
United States and Europe in 15 days, but 1
jet plane can carry the same load in the same
1:eriod, making 15 round trips, carrying 100
passengers each way.

One generation now sees more technoTiogical
change than occurred in all previous h: story.
People moving West only four generations ago
used the same transportation as the Children of
Israel used to leave Egypt. Now it is possible
to fly around the world commercially in the time
it took our pioneers to go 80 miles. Ninety-five
percent of all the scientists who ever lived are
now alive and active. As one worker put it,
"The future is closing in on us faster than ever
before."

Economic Costs. The unemployment of ma-

chines and natural resources represents only a
temporary loss of production to the economy,
since they can be used later. But the unem-
ployment of persons is the greatest loss in
many ways. First, depreciation of human
beings is primarily a function of time, not use.
The loss of Production through idle human time
can never be recovered by extending the life of
the unemployed person, as is the case with
many machines. When people are out of work
the loss to the Nation is far greater than when
only machines are idle. Many machines have
a certain possible total production, whether
they are employed all the time or on and off.
This is not true of people. Many people die
sooner when they are forced to retire or are
largely unemployed and have no hope without
the stimulation of something constructive to
do. Furthermore, skills and talent deterio-
rate during unemployment, requiring extensive
retraining to restore them, if it is at all possible.

The Labor Department estimates that $600
billion worth of good and services have been
lost to us through involuntary unemployment
in the last 10 years. What could we have done
if we had used our labor resources fully?
First, we could have doubled payments to the
15 million Americans now on social security.
Second, we could have wiped out many slum
areas by the construction of about 9 million
homes in the $15,000 class. Third, we could
have built about 1,000 badly needed hospitals
with approximately 900 beds each. Fourth,
we could have doubled the construction of water
systems, sewage plants, parks, and highways.
Fifth, we could have added about 400,000 badly
needed classrooms for schools. Si , we could
have increased the salaries of American
teachers by an average of $1 )er year.
Seventh, we could have given scholar-
shi7)s to 3 million college stude need of
financial help. Eighth, we could 1._ve doubled
the necessary aid to our foreign allies withe at
increasing the national debt. Finally, long
periods of full employment cause people to leave
safe, but unproductive, low-wage jobs and take
jobs where they can contribute more output and
receive more money for it.

Recently, the Secretary of Labor revealed
that in 1 year we wasted more man-hours
through involuntarily unemployment than were
lost throukh strikes in the last 36 years. In
the last decade alone, we lost forever, by unnec-
essary unemployment, 25 million man-years of
production. This cost, in badly needed prod-
ucts and services, as noted previously, was at
least $600 billion. In addition, there is no way
to calculate the loss to the Nation through the
number of people who, of necessity, had to
accept employment at below the level of their



POVERTY AND UNEMPLOYMENT

abilities. Many others were forced into part-
time employment or early retirement and the
guods and services these people might have
produced have been lost forever.

We have been more concerned about price
stability than full employment because price
increases affect everyone, whereas unemploy-
ment affects only a minority, although in this
case a very large minority. The fact that unem-
ployment has been accompanied by small price
increases suggests that we may no longer have
a choice between the two.

Psychological Effects. In addition to economic
costs, the psychological effects of unemployment
lead to low morale, despondency, and often a
shorter, less productive life because of enforced
idleness. For example, the number of Ameri-
cans who lose all of their teeth is in direct pro-
portion to their poverty. Also, the number of
sick or ailing people who keep the corridors of
our charity hospitals full is related directly to
the levels of unemployment and poverty.

The greatest irony is that today it costs more
to be unemployed or poor. School is compul-
sory so children must have clothes. We have
little decent public transportation so a family
must have a ca .. Rents are higher per person
in slums than aimost anywhere else. The poor
tend to pay the highest prices and get the lowest
quality of everything. Forced, for the most
part, to live in crowded city slums, they are
more lonely and depressed than ever.

Formerly, in poor countries, most people
were accustomed to hunger, illness, poverty,
and an early death. They accepted this misery
as inevitable. Today the opposite is true. In
the same countries, now called "developing"
rather than "underdeveloped" or "poor" as
before, there are demands for almost instant
improvement based on knowledge of high living
standards in the advanced countries, but igno-
rance as to what is necessary to achieve these
standards and how long it must necessarily
take.

In countries such as the United States and
those of Western Europe, where the majority
of the people live well above minimum living
standards, there is no good excuse for the
denial of opportunities to the poor and unem-
ployed. Consequently, these conditions tend
not to create apathy and irresponsibility, but
frustration, anger, and sometimes violence.
These are often the wily forms of escape from
reality that these unfortunate people know how
to pursue,

inheritance of Poverty. About two genera-
tions ago society looked on poverty and unem-
ployment as crimes. The poor or unemployed
were considered morally unfit and defective in
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character. They were suppressed if not actu-
ally punished. Those physically or mentally
disabled were put out of sight as possessed of
the devil. A few people still hold to these
archaic ideas.

A few years ago, a group of miners were
entombed in one of the Kimberly diamond
mines in South Africa, Surrounded by unlim-
ited riches, they slowly died, starving for food,
thirsting for water, in need of medical assis-
tance, and deprived of spiritual comfort. The
diamonds were worthless to them.

Too many of our people still believe that the
unemployed or poor have, unfortunately, chosen
to be born into the wrong families, or races, or
live in the wrong areas. There is also a small,
but highly financed and highly vocal, minority
in this country preaching that unemployment
and poverty are due to unwillingness to work.
For example, they oppose all help to the dis-
tressed unemployed or poverty-stricken mil-
lions. This minority is led, in large part, by
people who have never had to pay a doctor's
bill or been required to take the risks involved
in getting and keeping a job in our highly com-
petitive market. Many of them inherited great
wealth and cannot seem to understand why
everybody has not had the same advantage.
This kind of thinking leads to the incorrect,
illogical theory that unnecessary suffering for
these people is their own fault.

There is no proof that the conditions of exces-
sive unemployment or poverty are due to low
intelligence, lack of ambitionor God's judg-
mentas some would have us believe. The
poor are as intelligent as the rich and, if given
equal education opportunities, will lead a pro-
ductive life. Nor is lack of initiative an excuse
for unemployment or poverty. How can we
explain the plight of 11 million children who
are victims of depressed areas or automation
layoffs, and obviously have no control over their
fate? We cannot blame it on God's judgment.
If we did, His punishment would seem to fall
on those who have sinned the least. Official
unemployment has been about 5 percent, or
over, for more than 10 years, whereas unem-
ployment for those in age group 21-24 has been
19 percent, and for those 16-21 it has been 15
percent.

Continuing unemployment leads to a perpetu-
ation of inherited poverty with all its necessarily
attendant welfare expense. These intangible
costs are difficult to measure, but a country that
prides itself on the great values of individual-
ism is certainly not healthy when it has millions
of citizens who do not share in its opportu.iities.
If we do not consider human values, we must
realize that not only our world leadership but
our Nation itself is at stake.
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Rtntement hy the, ilding verlice, FInplOyet9,e
International Union

The Building Service Employees' Interna-
tional Unionan organization composed of
approximately 335,000 men and women working
in service industries and in service occupa-
tionshas been intensely concerned with job
loss resulting from automation in the entire
period following the end of World War II.

While our organization recognize, the need
for progress and the benefits to the entire Na-
tion that accrue from many kinds of progress,
it has been greatly concerned with the fate of
individual workers who have lost their jobs
through automation, with the possible effects of
automation upon wage levels of members and
similar workers, and with the effect of job loss
upon the economy as a whole.

Automatic Elevators

The most dramatic example of job loss
through automation in the setvice occupations
is that of the elevator operator.

In 1940, the U.S. Census Bureau found 76,860
persons employed as elevator operators in the
United States. Ten years later, in 1950, the
Census Bureau data showed that the number of
elevator operators had increased by about 16
percent, rising to 89,185. Ten years after that,
however, the number of elevator operators had
dropped by about 19 percent to 71,882. Thus,
there were approximately 5,000 fewer elevator
operators in the United States in 1960 than in
1940.

The job loss shown so graphically by these
statistics was due entirely to the improvement
and widespread use of automatic elevators in
the post-World War II era. While automatic
elevators were found in many apartment houses
before 1940, they were relatively rare in office
buildings, hotels and other large structures
where efficient vertical transportation was an
hourly necessity.

Construction of high-rise buildings continued
at an accelerated pace after World War II, and
the need for elevators accelerated greatly. It
has been estimated that in 1946 and 1947 most
of the elevators installed had to be operated
manually. In 1950 Architectural Forum esti-
mated that only 12 percent of the new!y in-

stalled elevators were automatic. However,
that figure climbed to almost 60 percent in
1952 and reached 80 percent in 1953. Since
1958 practically all elevators installed in new
apartment houses, office buildings, hotels, and
similar structures have been automatic.

At the same time, many of the office buildings
and some of the hotels which were constructed
in prewar years have replaced their manual ele-
vators with automatic elevators.

In some cases where automatics replaced
manual elevators, attendants were kept to in-
sure the safety or convenience of passengers,
but in most cases the jobs were eliminated. In
new construction only a few of the structures
have used operators on the cars.

The occupation of elevator operator is gradu-
ally becoming obsolete. The 1970 census will
undoubtedly show a more dramatic drop in th
number of elevator operators than was recorded
in the 1940-60 period.

How Automation Affeets Jobs

The case, it seems to us, is typical of what
happens when automation affects the service
industries. Often jobs are not lost immedi-
ately. Through effective action by the labor
union, for example, men may be retained on
their jobs despite automation. However, in
such cases the jobs are usually not filled after
the present job holders depart; thus they are
lost through attrition, or what has been called
"silent firings." Perhaps the more important
long-run effect is that no new jobs are created
through automation.

It could perhaps be Lrgued that the pr.,sses
of constructing the automatic elevator and pos-
sibly the work required to maintain it do add
some small increment of work beyond that
required for the construction and maintenance
of the old manual elevator. It could perhaps
also be argued that the greater profits of the
building owner who installs an automatic may
result in greater spending on his part which
could add some small increment to the total
amount of work being done by the entire econ-
omy. However, it could hardly be argued that
these two small increments of work could in

57



58 STATEMENTS: IMPACT OF TECHNOLOGICAL CHANGE

any way replace the amount of work that is
contributed to the economy by the elevator
operator under the manual system.

The incidence of job loss through automation
is rarely illustrated as dramatically as in the
case of the elevator operator. It is more usual
in the service industries for job loss to be more
gradual and to depend upon the construction
of new buildings rather than upon the altera-
tion of old ones.

The Hotel Industry

In the case of hotels, for example, not only
has there been a clear loss of jobs through the
introduction of automatic elevators but also
through the use of floor polishing machines and
other equipment used to maintain the hotel.
These losses have been rather small. It may,
however, be anticipatedand the motels have
set the examplethat job loss in the hotel in-
dustry will be much greater in the future as
new structures replace those now in use. This
is evident from some recent construction and
is also being predicted by hotel industry
authorities.

For example, the Cornell University School
of Hotel Administration sponsored a report
(completed in 1961 by Fair, Isaacs, and Com-
pany, Inc.) on automation for hotels. The re-
port concluded by mentioning the possibility
in the future of ". . . a self-service hotel in
which a guest operates an electronic room rack
for himself, registers by use of a credit card,
prepares his breakfast in his room using a self-
service meal dispenser and high speed cooker,
and checks out of the hotel, again using his
credit card, without ever having come in con-
tact with any of the personnel of the hotel."

Some of the Hilton hotels built in recent
years in New York, Toronto, and San Francisco
underscore the possibility of a completely auto-
mated hotel. The San Francisco Hilton fea-
tures drive-in self-service parking, baggage
handling, and registration (even to checkout
and bill payment).

Hospitals

What is true in hotels is also true in hos-
pitals. There have been some moves toward
automation in hospitalsin the introduction of
computers for record handling, in automatic
monitoring systems using television, in devices
for handling foods and records, and in cleaning
operations. In general, however, it will be in
the hospitals of the future that job loss will be
most pronounced as these various devices which

have been introduced in recent years and other
newer devices are put together to produce a
hospital which is largely automated.

In a recent issue of Hospitals, Dr. John R.
McGibony, chief of intramural research, divi-
sion of hospital and medical facilities of the
U.S. Public Health Service, speculates on what
the hospital of the future will contain. He sees
future facilities with complex medical centers,
regional, community, and satellite units, and day
and night hospitals. Miniaturization will pro-
duce automated bedside techniques for instant
diagnosis, he believes, and instant consultation
will be achieved through microcircuit television.

Dr. McGibony foresees present kitchens being
replaced by microwave cooking-within-floor
vending machines, dishes being edible or dis-
posable, and garbage and solid wastes disposed
of through disintegration. Dust and dirt will
be removed by electronic maintenance and
laundries may not be needed because linen will
be replaced by disposable sheets.

Hospitals are the fifth largest industry in the
United States and the effect of automation on
this service industry in the future will have a
considerable effect on the total number of
employees in the service industries.

Gas Utilities

Another industry our union has been con-
nected with is the gas utility industry. This
industry gives us an example of the effect of
automation upon public utilities and other pub-
lic service industries. Data released by the
American Gas Association indicate that the
number of employees in the gas industry in-
creased slightly year by year in the postwar
period until 1960, when there were 206,400.
By 1964 the number had declined to 204,800.

Since 1950 productivity ot the industry has
been increasing. In 1950 the number of cus-
tomers served per employee was 136.1 , by 1960
this number had risen to 160.1 , and it stands
at 178.0 for the year 1964. Thus in this 15-
year period there has been an increase of about
31 percent in the number of customers served
per employee.

The total of gas sales per employee has also
risen. It was $3,100 in 1950, $4,600 in 1960,
and $5,000 in 1965. This represents a much
larger percentage increase for the 15 years
about 61 percentand only a small portion of
this increase can be attributed to the change in
the value of the dollar.

In its most recent statement the American
Gas Association has attributed the increased
productivity and the decline of the number of
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employees to automation in both the field and
the plant, to more efficient use of facilities, and
to the increased use of natural gas. However,
in reports sent out in 1962 and 1963 the changes
were attributed to automation only. Whatever
the circumstances it is clear that automation
has caused job loss in the gas utility industry.

Bowling Alleys

One industry served by our union which has
boomed greatly in the postwar period is the
bowling alley industry. The 1948 Census of
Business indicated that there were 4,505 bowl-
ing alley establishments in the United States
employing 66,777 people. Fifteen years later,
in 1963, the number of bowling alleys had
almost doubled to 8,858 while the number of
bowling alley employees rose only to 88,073.
Thus in 1948 there were almost 15 employees
per bowling alley, while in 1963 there were only

10. If the proportion of employees to bowling
alleys had remained the same as it had been in
1948, there would have been about 43,000 more
employees in bowling alleys in 1963. While it
is undoubtedly true that the number of jobs
probably would not have increased in direct
proportion to the number of alleys as larger
alleys were built, it is also undoubtedly true
that a very high proportion of the potential job
loss was due to the installation of automatic
pin setters in the new bowling establishments.

The extent of automation in the bowling in-
dustry can be seen from the following statis-
tics: In 1955 there were about 60,000 alley
beds in U.S. bowling alleys, with only about
11,000 of them operated by automatic pin set-
ting machines. Ten years later in 1964, there
were almost 3 times as many alley beds-
172,000 ; but of these, 160,000 were equipped
with machines. Therefore, the number of
bowling alley beds serviced by live tenders de-
clined from approximately 49,000 in 1955 to
10,000 in 1964. Thus even in a relatively boom-
ing industry the effects of automation in caus-
ing, job loss are visible, even where the total
number of jobs has increased substantially.

Other Recreation Industries

at is anticipated that with the growth of
leisure time the American citizen will spend
more time in recreation; some of this will un-
doubtedly be commercial recreation. Bowling
alleys offer the most dramatic example of the
effect of automation upon jobs in commercial
recreation. But it should be noted that auto-
mation is taking place and will continue to take
place in many other areas. The motion picture
theaters offer examples of people being replaced
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through the introduction of automatic vending
machines for soft drinks, candies, and even
sandwiches, and through simplification of struc-
ture which allows the ticket seller also to per-
mit customers to enter into the theater without
having to pass a ticket taker.

In the race tracks, computers are now being
used to do calculations which were formerly
done by humans; and machines have been in-
vented, although not yet perfected, which will
permit the customer to both place bets and
collect on them without the presence of mutuel
clerks.

Importance of the Service Industries

It has been suggested that the basic nature
of our economy is changing since the majority
of the people in the labor force are now en-
gaged in industries and occupations which are
devoted to rendering a service rather than to
producing a commodity. Wherever we look in
this service area, whether it be in medical
services, the traditional service industries, the
recreational industries, or even State or local
government, we see everywhere the introduc-
tion of automatic devices both simple and com-
plex which tend to displace personnel in the
long run if they do not do it immediately. The
full effect of the introduction of these devices
cannot be evident immediately since for the
most part they require capital investment
which delays the introduction of the device.
Consequently, in some areas, such as hotels and
hospitals, the full effect of automation will not
be evident until many of the present buildings
have been replaced by newer structures in
which automation has been introduced as an
integral part. However, while the effect of
automation on job loss may thus be delayed
for one or more decades, it should not be taken
as a guarantee that this will, in fact, be the
case, since the introduction of competing struc-
tures or the inroads of competing industries
may also enter the picture to c3ntribute to job
loss. This is the kind of situation that exists
where old hotels must compete with motels,
which empliv fewer personnel per customer,
through the elimination of services w9ch hotels
commonly render.

It is true that in the entire service industry
there is and has been job loss through automa-
tion and the continuation and accentuation of
job loss can be expected in the future. That
this will have an influence in reducing prices to
customers and clients is to be doubted since
the cost of services tend to rise under any
circumstances.

There is unemployment throughout the serv-
ice industries todaygreater iri some areas and
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smaller in others, but present nonetheless. The
continual introduction of automation in the
presence of unemployment constitutes, we be-
lieve, a threat to the future prosperity of a
country where the service industries now play
such an important rote in the economy. It is
also a threat to millions of persons now em-
ployed in the service industries and to others
who will necessarily have to seek employment
there in the future.

This threat to people takes on added im-
portance in the service industries since many
service workers are relatively mature ; if they
loae their jobs they find reemployment more
difficult to secure because of the continuing
prejudice against hiring older workers. Some-
times, because of their age, retraining is espe-
cially difficult, even where retraining programs
are available.

Accordingly, it is the view of the Building

Service Employees' International Union that
the Federal, State, and local governments must
all do whatever is possible to combat unemploy-
ment and to educate and retrain working men
and women so that the most deleterious effects
of this development will be minimized. More-
over, it is our view that no significant progress
will be made in combating the harmful effects
of automation until the standard workweek is
reduced to 35 or fewer hours. The Federal and
State governments can play an important role
in the reduction of the workweek by amending
the Fair Labor Standards Act and similar legis-
lation to provide for a 35-hour week.

Our many years of experience with automa-
tion have convinced us that whatever its bene-
ficial effects, it does have harmful effects on
individuals and their families. We also be-
lieve that automation can threaten our entire
economic system.
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Statement by the Burroughs Corporation
As we continue to add length and strength to

an unprecedented period of economic growth,
the writer believes we are in a good position to
look realistically at the total subject of automa-
tion. There is abundant evidence that a grow-
ing maturity is developing in our country
regarding f. e-shnological progress. More posi-
tive voices are now being raised to question the
negative assumption that automation and re-
lated technology will soon force us into becoming
a nation of "kept citizens."

We cannot minimize the fact that even in this
period of general prosperity we have 96 per-
cent of our labor force at work instead of 100
percent. We can ill afford to be complacent
about this. But it is certainly a better average
than the 93 percent employment figure of 1958,
and the lesser percent has been attained with a
much larger labor force. This substantial im-
provement has taken place in a period when
automation was supposed to have wiped out the
jobs of millions of citizens.

The real danger facing our economy today is
not automation. Rather, it is the possibility
that we might fail to take .omplete advantage
of every opportunity for technological progress
which is economically feasible.

In the United States approximately 800,000
scientists and engineers are working to advance
our technological position on all fronts. This
does not consider the many thousands of tech-
nicians and support personnel also involved in
these efforts. We cannot afford to reject, out
of hand, the accomplishments of these skilled
people. Nor can we act as though the $100
billion spent sir ce 1955 on research and devel-
opment, currently at an annual rate of $20
billion, has been a waste of money.

To do this would be equivalent to saying,
"We've progressed as far as we want to go.
We're afraid to go down the road any farther,
because what lies around the bend might startle
us too severely, challenge us too boldly, and
threaten the cocoon of security which we've
made our primary goal." The writer doesn't
believe for a minute that the American people
intend to accept such a philosophy.

There are those who say that automation is
so completely different from any kind of past
technological progress that it will force us into
a complete revolution in terms of our society

and economy. Others say that automation is
really nothing different from any of the past
major technological advances. As is usual in
debates of this kind, there is some truth on both
sides and probably the real truth lies somewhere
in between.

To the extent that automation as we know it
today is an extension of man's power and
dominion over the world around him, it is
nothing totally or radically new. It shares this
same characteristic with the earliest and most
primitive tools of man. Obviously, modern
developments in electronics have helped us move
quickly into more sophisticated kinds of auto-
mation than was possible 20 years ago, and to
that extent automation is "new." Some say
automation is dangerous because it extends the
power of the central nervous system rather
than mere muscle power. We could argue
about that and point out that the first adding
machine built in 1886 was an extension of
man's mental powersor for that matter, we
could go back to the abacus.

Instead of debating the precise definition of
automationwhether it is new or oldwe
should take a positive approach. We should
consider the creative power which automation
puts at our disposal as a means to provide a
more fruitful and abundant life for all of our
people. And we ought to be moving toward a
better education for all of our citizens so that
they can reap these benefits.

Before the climate necessary to do these
things effectively can be created, we must dispel
some of the popular fictions which surround the
subject of automation. Let's examine a few
of them.

Fiction number one i Automation is destroy-
ing anywhere from 2,0')0 to 40,000 jobs per
week in this country. Which number you
choose depends on how pessimistic you want
to be.

The fact is that no reliable evidence exists
for the Nation as a whole concerning the net
number of jobs being eliminated by automation.
There is littk likelihood of our getting such in-
formation in the near future because jobs are
seldom eliminated or created because of any one
factor.

Job displacement or creation can be and often
is the result of mergers and consolidations,
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changes in plant locations, or shifts in product
demand. This last pointchanging product
demandis one of the most characteristic fea-
tures of our economy. Look, for example, at
the changing demand for fuel over the last two
decades. Production of anthracite coal has
declined from 56 million tons in 1951 to 17
million tons in 1961. During the same period,
production of natural gas doubled and there
was a substantial increase in production of
crude petroleum. The same can be said for
electric power capacity. Automation in the
coal industry was certainly not responsible for
the change in consumer demand.

Not only do these widely circulated fictions
concerning job displacement fail to take into
account the whole network of factors affecting
jobs, they also create an unwarranted climate
of fear. In many cases this fear of job loss
due to automation, rather than of automation
itself, has generated bitter labor-management
disputes. The harmful economic effects of
such disputes can often be more damaging to
job security than the automation feared by
labor.

An example of how automation creates jobs
by providing better products and services at
lower prices has occurred in the communica-
tions industry. In 1924, AT&T's Bell System
employed 160,000 operators for 11 million
phones ; today there are 175,000 operators for
71 million phones, and overall, the Bell System
employs over twice as many workerssome
760,000as it did in 1924. While our total
population grew by 70 percent, employment in
this highly automated industry grew by over
150 percent.

A second fiction worth noting is the common
belief that automation is a single, once-and-fol -
all kind of thing. But when we discover that
literally hundreds of definitions are used to
describe automation, we realize that it is not a
single entity. Automation might be the appli-
cation of a computer to an inventory control
problem. It might be the use of very complex
machine tools which perform dozens of sepatate
operations automatically. It might be a multi-
million dollar process control system which per-
mits economical production of synthetic fiber.
It is not one technique or one piece of gear.
Automation will never be "here" in the sense
that, no further progress in technology of pro-
duction, control, or computation is possible.

A great deal has been written implying that
many industrial plants throughout the country
are now great, empty caverns. Empty, that is,
of human beingsfilled only with the whirring
and buzzing of automatic machinery, controlkd
electronically, monitored by a few white-coated
scientists. The truth is that virtually no major

industrial complexes in this country have been
completely automated. Even though, in a few
instances, such automation may be technolog-
ically possible, it is not economically feasible.
In the final analysis, it will be the economics of
each particular situation that will determine
how far and how fast automati^n will proceed.

Job creation has been gre lest among those
largel companiesthe top 500 in _1.astrial cor-
porations in the countrywho ,ertainly can
afford to use and develop automation equipment
to the maximum extent. Between the years
1956 and 1963 their total employment increased
11 percent.

Those who worry about progress in automa-
tion coming too quickly should remember that
there is a point of diminishing return in auto-
mating any given activity. In many basic in-
dustries in this country, significant strides have
been made to automate some productive activ-
ities. However, each new step in that direction
becomes increasingly difficult and a great deal
more expensive. So if automation has pro-
ceeded more slowly than predicted, it has done
so because the dynamic economy in which we
live, with its variety of interaction and inter-
play of forces, has dictated that it move slowly.

The urgent reason for automating any given
activity in business or industry goes beyond
any desire to reduce labor overhead. The com-
petitive forces at work both at home and abroad
demand the continuous creation of new and bet-
ter products and servicesat prices people can
afford to pay. In many instances computers
and other automation devices are not perform-
ing tasks which had previously been done by
men ; they are performing tasks which hadn't
been done at all. The extra checks in a system
of quality control or the up-to-the-minute re-
ports on inventory status facilitated Ly com-
puters are activities which simply could not
have been handled economically in the past.

The alternative to automation and other
forms of scientific and technological progress
is a downgrading of our industry, our economy,
and our society in general. It would be
planned obsolescence on a grand and tragic
scale.

If we shrink from the challenge of automa-
tion, it will only be a matter of time before our
position of leadership in world tre.: is whittled
away. Other progressive nations are moving
ahead with automation as quickly as their econ-
omies permit. We cannot strengthai or even
hold our position in existing world markets, let
alone penetrate the markets created by the de-
veloping nations, unless we commit ourselves
to the productive power which automation and
related technology make possible.

In the face of our growing desire to provide
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the fullest ch. tunity for all citizens, and in
the light of ii.ounting strong competition in
world markets, it is time that we adopt a posi-
tive national policy on the subject of automa-
tion. Some steps have been taken in this
direction. But we must do more, and the
following actions are suggested:

1. Leaders of business, labor, and gov-
ernment should be courageous in making
known to our Nation their unqualified sup-
port of productive technological change
and automation. There should be nothing
hidden or evasive about our pursuit of this
goal.

2. We should continue to seek prudent
tax revisions which encourage industry to
spend for modernization of plants and
equipment. We should press for realistic
depreciation guidelines which recognize the
increasing speed that equipment will be-
come obsolete.

3. Instead of making automatio.i the
scapegoat of our unemployment problems,
we should seek, through a large-scale and
unified research effort, the real causes of
the various types of unemployment.

4. We should stop talking about changes
in educational procedures and start doing
something about it. Fifty-one percent of
our adult population do not even possess
a high school education. And many who
have a solid educational background have
not yet realized the necessity of continu-
ally updating that education. Educational
techniques and policies are needed which
shape human resources to fill the needs of
our times.

5. We need to develop a policy of closer

cooperation among business, labor. educa-
tional, and governmental leadership to
make the most of the opportunities of
education. Just as the benefits of automa-
tion will accrue to all, so the responsibility
for dealing with its problems must be
shared by all.

6. Today the tools of automation, prop-
erly applied, could furnish the capacity to
match job seekers with job opportunities
on a national scale, and this should be our
objective. The cost in dollars and human
dignity to train and assist a man and his
familyif they wishedto move to a pro-
ductive job in another location would be
less than to keep him living at a subsistence
level where no job is available.

It should be borne in mind that the social
problems which many people attribute to auto-
mation will be quickly compounded if we do
not maintain an acceptable productivity and
competitive posture. There is no way that we
can avoid all social problems. The question is
whether we minimize these problems by main-
taining :he maximum competiti-- effectiveness
in the world market, or suffer the even greater
social negatives whieh would a?.crue from
competitive failure.

A national policy which endorses and pro-
motes increased productivity and utilization of
the more efficient tools and methods stemming
from technological progress is absemtely
es sent ial.

There is no acceptable alternative because
failure to achieve the necessary success in pro-
ductivity could, over a period of time, relegate
the United States to the position of a second-
class economic power.
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Statement by Clyde E. Dankert, Dartmouth College
ethnological ChanwePast and Present

It may well be that history proves nothing,
but ii, can at least suggest much. In view of
this fact a useful purpose might be served if
we consider the current problem of techno-
logical change against the background of opin-
ions and deveopments of the past. For 10
years now we have been keenly interested in,
and legitimately concerned about, the impact of
technological progress, particularly as it has
been manifesting itself in the form of automa-
tion. But this is not the frst time that such
an interest and such a concern have appeared
in this countryand in other industrialized
nations. Nor is it the first time, one might add,
that governmental and other agencies have
probed into the problem. What, then, can his-
tory suggest to us as we analyze the issue in its
present-day form ? 1

Section 1.

The establishment of the National Commis-
sion on Technology, Automation, and Economic
Progress is clear evidence of the fact that we in
the United States are concerned about the pres-
ent and future effects of technological progress
and that we are not satisfied with our current
knowledge about these effects. In earlier years
a similar situation existed in Great Britain
(just as it exists to some extent today) , where
the industrial revolution had its start and where
the impact of technological change was first
seriously felt. The same situation was also
found later on in this country.

Well over a century ago an English writer,
William Ellis, stated : "There is perhaps no
question within the whole range of the science
of political economy which has been left in a
more vague and unsatisfactory state than that
of the consequences which flow from the em-
ployment of Machinery." 2 While immense
progress has been made in both theoretical and
applied economics since 1826, there is still much
to be learned, not only by economists but by
sociologists, psychologists, and others, concern-
ing "the consequences which flow from the
employment of Machinery." The extensive
mandate given to the Commission certainly
suggests that this is the case.

That the next 15 years after Mr. Ellis made
his observation did not witness much advance-
ment in the analysis of the mechanization prob-
lem is indicated by a statement made in 1844
by another English writer, Travers Twiss :

There are few questions in the present day which
have given rise to so much difference of opinion, as
the probable effects which successive improvements
in machinery are calculated to produce in the con-
dition of the labourer. Whilst some contend that
inventions to save labour are the greatest scourge
of modern society, others maintain that they are
amongst the chief blessings which civilintion has
brought with it in its train.3

During the course of the 19th century the
problem of The Machine received attention in
this country, as it had somewhat earlier in Eng-
land, and here too opinion was divided. Such
economists as Daniel Raymond, Arthur L.
Perry, and Simon Newcomb discussed the issue,
and other writers also took up the question.
But for the most part the discussions were
brief and general in nature.

Near the end of the century the Federal Gov-
ernment began to show a keen interest in the
question of industrial mechanization and au-
thorized the Commissioner of Labor, Carroll D.
Wright, to make a study of the matter. The
results of the study were presented in the 13th
Annual Report of the Commissioner (1898) ,
under the simple but suggestive title "Hand and
Machine Labor." Shortly thereafter the ex-
tensive Report of the Industrial Commission
appeared, and two volumes of the report (VII
and XIV, published in 1901) contain informa-
tion on technological change. Though the ma-
terial presented in these reports is rather
meager compared with the studies in the area
made in recent years by the Office of Manpower,

1 In writing this paper the author has made some use of materials
from his following earlier articles: "Automation and Unemployment,"
in Studies in Unemployment, prepared for the Special Comm. on
Unemployment Problems, U.S. Senate, 86th Cong., pp. 225-250:
"Technological Change and Unemployment," Labor Law Journal,
June 1959, pp. 393404; and "Labor Immobi3ity and Technological
Unemployment," Social Forces, Mar. 1941, Pp. 426-434.

3 The Westminster Review, Jan. 1826, p. 101. The controversy
over the effects of machinery had been going on for quite some
time before Ellis wrote his article. A useful treatment of earlier
discussions will be found in Arthur Young's Political Essays Con-
cerning the Present State of the British Empire, London: W. Stra-
han and T. Cadell, 1772, pp 209-219. "It appears clearly to me,"
said Young, "that the writers for machines have greatly the ad-
vantage of the argument." Ibid., p. 215.

3 Travers Twigs, Two Lectures on Machinery, Oxford, 1844, p. 5.
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Automation, and Training of the Department of
Labor, it is nevertheless of interest. Mor: Arer,
its presentation to the public represented gov-
ernmental awareness of a problem that existed
then and continues to exist now. But no set of
policies for coping with the adverse effects of
mechanization were adopted as a result of the
investigations made at that time.

In the latter part of the 1920's and the early
1930's there was a sharp return of interest in
this country in the question of technological
change, especially in its relationship to employ-
ment and unemployment. People now began to
discuss the issues of "technological unemploy-
ment." This was a new term, coined by Pro-
fessor Sumner Slichter in 1928,4 but the
phenomenon to which it was applied had long
existede ;en before the industrial revolution
"formally" started during the latter part of the
18th century. The widespread interest in tech-
nologica unemployment during the early thir-
ties promoted (after a long lapse) renewed
governmental interest in the question of tech-
nological change and resulted in a number of
governmental inquiries.

In 1931 there was published (in the hearings
on unemployment insurance before a select
Senate committee) a study with the title, "Re-
port of the Committee on Technological Unem-
ployment to the Secretary of Labor." Later
in the 1930's and in the early 1940's came the
wide-ranging and highly informative studies of
the National Research Project of the Works
Progress Administration. The latter studies
added greatly to our knowledge of technological
change. They brought together an immense
amount of material from an extensive variety
of sources. In the early 1940's the Temporary
National Economic Committee in its "Investiga-
tion of Concentration of Economic Power," also
probed into the topic of technological change
^nd unemployment, and added to the literature
on the subject. But with World War II upon
us, and with industrial activity and employment
rapidly expanding, the interests of the country
were directed into other channels and the stud-
ies of these groups were largely forgotten.

During the latter part of the 1940's and the
early years of the 1950's our attention was once
again directed to the question of technological
changl. This time it was not ordinary tech-
nological change but "automation." The new
term, which covered a partly old and partly new
phenomenon, captured the public fancy, and the
ability to use the word intelligently, and with
some degree of frequency, became one of the
marks of enlightened citizenship.

There was serious concern during the 1950's
concerning the impact, particularly the employ-
ment impact, of automation. This concern, as

everyone knows, is still with us, though the
economic recovery of the last 2 or 3 years seems
to have diminished it to some degree. Not only
has the public at larr: been concerned with the
question but so has the Federal 3overnment.
And this conrern of the Government has (dur-
ing the last 10 years) manifested itself in
various forms, including the appointment of the
Commission.

If history is any guide, the Commission will
add to our knowledge of the facts concerning
technological change and its effects on society
in general and on the workers in particular.
Though history is not too reassuring on the
point, it is to be hoped that the material gath-
ered by the Commission will lead to the adop-
tion and continued promotion of sound policies,
both public and private, for coping with the
adverse effects of technological change. And
at the same time it is to be hoped that the
material will lead to the rejection of unwise
policiesand over the years a considerable
number of such policies have been suggested.

Section 2.

History can suggest to usindeed it can in
this case definitely showthat there have long
been differences of opinion concerning the
effects of technological change and also that
various efforts have been made in the past to
obtain more of the facts concerning such effects.
But what else can history suggest ?

A general point it suggests is that in ap-
proaching the problem of technological change
we should strive for a balanced view. Because
of the lack of adequate information on some of
the important aspects of technological progress,
it is easy to be either excessively pessimistic or
excessively optimistic on the matter. An ex-
ample or two will illustrate this point.

A few years ago one writer stated, in words
of Malthusian gloom, that in the opinion of ex-
perts when automation "really gets under way
labor displacement will proceed at a geometrical
ratio instead of an arithmetical ratio as in the
past." 5 But to another observer, automation
is the "key with which we can leave this dim
vault and walk out onto the upland pastures
the Elysian fields." 6

Sentiments of a similar nature have been ex-
pressed in the past. Though (in light of the
Keynesian "revolution") it may seem a bit risky
to speak of J. B. Say, it is interesting to note a
statement that Say made in a letter he wrote to
his friend Thomas R. Malthus back in 1821.

4 The term first appeared in print in an article by Professor
Slichter in The New Republic, Feb. 8, 1928, p. 317.

5 The Socialist Call, Apr. 1955, p. 9.
a Quoted by Robert H. Macmillan in his book, Automation, Cam-

bridge at the University Press, 1956, p. 60.



TECHNOLOGICAL CHANGE-PAST AND PRESENT 71

"We who scribble paper in search of truth," he
observed, "must be on our guard : if our writ-
ings should go down to our grandchildren, the
terror with which we contemplate improve-
ments which they will have excelled, may
probably appear to them somewhat laughable."
And then Say adds, perhaps with undue opti-
mism, "I have always found, practically, that
new machines produce more alarm than in-
jury." 7 That people a century and a half ago
were worried about mechanization and in some
cases exaggerated its harmful effectsjust as
they do todayis evident from these state-
ments.

Shifti.1g to the United States, and to a la ter
decade, we find a writer at the end of the eco-
nomically depressed 1870's stating that "every-
where we meet with the same stat df facts.
The laborsaving machine is entering every field,
and its entrance is to the workman an irrestible
command to go." Referring to the workers,
this writer asks two questions that have a very
up-to-date ring: "Where is the field in which
the supply is not greater than the demand?
Who can show any reasonable hope that this
will be reversed ?" 8 It is wel' to point out that
these questions (which imply a belief in a per-
manent scarcity of jobs) were asked in an era
that was without the automobile, the airplane,
the radio, television, movies, refrigerators, and
innumerable other items that are now enjoyed
by American consumers.

Coming down to the present century, to the
early 1930's, we find another writer declaring
that "our machines and our science of manage-
ment have made us so efficient that there is no
longer enough work to go around." 9 This
statement was made during the period when
the previous great wave of interest in techno-
logical change was sweeping over the country.
The term "automation" had not yet been in-
vented, and there were not any Eniacs, Univacs,
or Ermas. But there was "technocracy," and
this phenomenon was accompanied by grave
fears concerning the labor-displacing effects of
mechanization.

It is of significance to note that the statement
about there being "no longer enough work to go
around" was also made at a time when our
real GNP was roughly about one-third of what
it is today, and when our employed civilian
labor force was over 30 million smaller than it
is today. (For 1932 the figure was 38,940,000,
compared with well over 70 million today.) It
might be added, incidentally, that even Henry
Wallace's glowing prospect of jobs in the Amer-
ican economy was over 10 million below the
current employed labor force.

If the preceding quotations suggest anything,
they tell us that we should be cautious about

making remarks that (because of automation
and other technological changes) "the supply of
labor is greater than the demand," that "there
is no longer enough work to go around." Yet
if these statements are not being made today,
the general view they represent seems to be
widely accepted. There appears to be a com-
mon belief that we have reached, or are closely
approaching, some sort of expansion limit ; that
our "work pool" is full, or nearly full, and hence
available jobs will become more and more scarce
justifying, interestingly enough, Marx's view
about an increasingly large "industrial reserve
army." If this view is not widely held it is
difficult to explain the confidence that so many
people Ave in the job-creating e: ectiveness of
such policies as early retirements, longer vaca-
tions, more paid holidays, shorter hours, and
limitations on outskle earniags under our Social
Security Act. These policies, of course, can be
defended on other grounds, but one of the most
popular justifications for them is the one that
relates to more jobsnot merely more jobs
temporarily but presumably permanently as
well. But more on this point later.

Section 3.

Some of the opinions expressed in former
years on the question of technological change
and unemployment suggest the desirability of
price .flexibility as a means for reducing the
unemployment impact of technological innova-
tions. At least the vieN, was commonly held by
the older economists that the volume of unem-
ployment resulting fror, mechanization would
be reduced due to the fact that prices would fall
as a consequence of the use of new machines.
Indeed, one of the earliest economists to discuss
this matter assumed that the result of the price
drop would be more employment than before
rather than less. "What is the Consequence of
this Abridgement of Labour, both regarding the
Price of the Goods, and the Number of Persons
employed ?" asked Josiah Tucker back in 1758.
"The answer," said Tucker, "is very short and
full, viz. That the Price of the Goods is
thereby prodigiously lowered from what other-
wise it must have been; and that a much
greater Number of Hands are employed."
Mr. Tucker is here assuming a very large re-
sponse (a very elastic demand, one would say

7 Letters to Mr. Malthus (letter IV), London, printed for Sher-
wood, Neely, & Jones, 1821, pp. 70-71. Say's statement preceding
the last sentence reads: "When machines are thus slowly introduced,
all the inconvenience of such inventions are avoided. In short, 'A

have always foumi .. ."
8 Atlantic Monthly, Aug. 1879. pp. 187, 142.
"Harper's, Nov. 1932, "Personal and Otherwise" section.

10R. L. Schuyler, Josiah Tucker, A Selection from His Economic
and Political Writings, New York: Columbia University Press, 1981,
p. 241. Tucker pointed out (p. 242) that the increase in employ-
ment of "Hands" was mit immediate, but "in the End." Tucker's
remarks are from his Instructions for Travellers, published in 1758.

'
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today) by the consumers to the lower price.
Other economists expressed similar views

concerning price flexibility. Thus in the next
century Nassau Senior said, a bit more cau-
tiously : "The usual effect of an increase in the
facility of producing a commodity is so to in-
crease its corwimption as to occasion the em-
ployment of more, not less, labour than
before." " Again it is assumed that the de-
mand for the commodity is highly elastic.
And to cite one more economist, this time an
American, we find Professor Arthur L. Perry
stating that laborsaving appliances "always
tend to cheapen the products which they help to
create." " Underlying the belief that prices
would decline, at least ultimately, was the as-
sumption that competition prevailcd.

There can be no doubt that the employment
impact of a cost-reducing technological change
is lessened if the price of the good involved falls
as a consequence of the lower cost. (There
may still be serious short-run displacement,
however.) Can we assume today, as many of
the older economists did, that mechanization
will lead to lower prices?

Certainly there are numerous cases in which
decreases in cost consequent upon the use of
improved machinery are passed on to the con-
sumer in the form of lower prices. But it
would be rash for one to say that this always
happens. And it would also seem rash to say
that where prices are reduced they are always
lowered to the extent that they "should be."

The issue involved here relates to the way
the monetary gains resulting from technological
innovations are distributed. There are three
major groups of possible recipients : the owners
(employers), the employees, and the consumers.
Arguments can be advanced in behalf of each
group, and as a practical and ethical proposi-
tion it is desirable that all three share. In the
case of the employers it should probably be
only temporarily, thus stimulating them to in-
troduce, before their competitors, still further
innovations. But to what extent should each
of the groups share? That, indeed, is the ques-
tion. Some years ago Senator Ralph Flanders
proposed an equal division of the "newly baked
pie. 13 Senator Flanders' plan wouid have the
great merit of administrative simplicity, but it
might be argued that it would often involve
one of the two types of injustice that Aristotle
many centuries ago had in mind : the equal
treatment of unequals.

But more cannot be said in the present dis-
cussion on this complex issue. However, it is
desirable to point out that in general not enough
of the monetary gains of technological change
have been going to the consumers, with the
result that the volume of technological unem-

ployment has been larger than it otherwise
would be. Strong unions are in a position to
siphon more than their fair share of these
gains. Similarly, strong employerspossess-
ing some degree of monopolistic controlare
able to get an excessively generous piece of the
enla-ged pie, particularly in the absence of
unions.

It is true, of course, that the higher wages
and the higher profits accruing to the workers
and the employers will ordinarily be put to use,
thus creating, at least after a time, additional
employment opportunities. But the point is
that the new jobs may be hundreds if not thou-
sands of miles away from t!_e point at which
the technological innovations were introduced
and where the displaced workers are left
stranded. Moreover, the new jobs are likely
to be in industries different from those in which
the technological changes were made.

It should be added that if prices are to be
reduced the initiative can come only from the
employer group, not from the workers or the
consumers. If companies reaping especially
large gains from technological innovations will
not pass on some of these gains to the con-
sumer, one cannot blame unions for exerting
strong wage pressure so that they too can share
in the extra gains.

It would be naive to suggest that the Com-
mission should advocate the breaking up of
monopolistic business and labor organizations,
to the end that the volume of technological un-
employment be reduced. But one can properly
suggest that the Commission express its opinion
on the desirability of having prices fall, at least
to some degree, when cost-reducing improve-
ments are introduced into industry. Taking a
position on this pointverbally coming to the
aid of the consumer, so often the "forgotten
man in such matterswill not do any harm.
It may do a little good.

Section 4.

If we can benefit from knowing what many
of the older economists said about price flexi-
bility, we cannot benefit to quite the same
degree from what they said about labor mobil-
ity, which is one of the most crucial aspects
of the present problem concerning technological
innovations. The fact is, there was consider-
able difference of opinion on the issue of
mobilityof occupational mobility, that is.

11 N. Senior, Political Economy, lid. ed., London and Glasgow:
Richard Griffin & Co., 1854. P. 166.

12 Elements of Political Economy, New York: Scribner, Armstrong,
and Co., 1877, p. 229.

13 Automation and Recent Trends, Hearings before the Subcomm.
on Economic Stabilization of the Joint Economic Comm., 85th Cong.,
1st Sess., Pp. 20-21. In 1958 Walter Reuther proposed a plan for
a tripartite sharing of productivity gains in the automobile industry.
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John Davidson, author of a minor classic on
the subject of wages, declared, "The early econ-
omists spoke lightly of trade mobility, as if
there were no real hindrances, or if, in a word,
workmen took up, or at any rate could take up,
a new trade every week." 14 Davidson's state-
ment seems a bit extreme, though one can find
evidence to support it. J. R. M'Culloch, for
example, "spoke lightly of trade mobility," and
his remarks were made specifically in connec-
tion with technologically displaced workers.
Referring to the alterations in employment pat-
terns sometimes resulting from improved ma-
chinery, M'Culloch declared that "In the
majority of businesses, this is not perhaps so
great a hardship as might a first be supposed.
[For businesses have] for the most part many
things in common [and] an individual who has
attained any considerable proficiency in one, has
seldom much difficulty in employing himself in
another." 15

But there were other economists and writers
who did not go along with M'Culloch's view.
Charles Babbage (whose "Calculating Engine"
represented Ln early attempt to construct a
giant brain) pointed out that workers who are
driven from their old jobs as a result of mech-
anization are not always fitted for new jobs
that are open to them.18 Professor Senior,
writing in more general terms, declared, "The
difficulty with which labor is transferred from
one occupation to another is the principal evil
of a high state of civilization." 17 J. B. Cairnes,
Francis Walker, and John Davidson, to name
three more economists, also pointed to the
difficulti3s involved in changing occupations.

Whatever the degree of occupational mobility
that existed in previous centuries, we know that
today there are often very formidable obstacles
in the way of an easy transference of workers
from one job to another. Recognition of this
fact is clearly given in the public and private
policies we have adopted for reequipping dis-
placed workers for new types of employment.
To some degree it is also evidenced by our in-
creased efforts in the field of vocational mining
and vocational guidanceefforts dire i;ed to-
wards the aid of persons whose capabiEties are
still in "disposable form," to use Cairnes'
expression.18

Efforts directed towards training, retraining,
and vocational guidance have great merit and
should be expanded. There is no need to amass
additional factual information to prove the
point. In a highly dynamic economy it is of
the utmost importance that the labor force be
made as occupationally flexible and adjustable
as possible. If this is done, not only will the
volume of technological unemployment be re-
duced but the size of the GNP increased. Such

a flexibility and a djustability is important
whether existing unemployment is predomi-
nantly structural or nonstructural in nature,
though it is especially important in the former
case.

Professor J. B. Clark in his 60-year-old dis-
cussion of technological unemployment sug-
gestively pointed out that "Every device that
'saves labors calls for a rearrangement of labor
in the system of organized industry." 19 In our
highly dynamic economy the process of labor
rearrangement is constantly going on. If the
rearrangement is to be achieved quickly and
efficiently our manpower policies must be di-
rected towards the task. Fortunately we are
now moving in the rtht direction, but much
remains to be achieved in the way of making
the best use of our manpower resources.
Though we do not need additional facts to
justify further action in this area, we do need
a lot of facts 1,3 enable us to move in the right
(occupational) directions.

Another type of mobility that is involved in
the problem of technological unemployment is
geographical or spatial in nature. On this
matter the early economists did not have much
to say, but some of the later ones did give seri-
ous thought to the matter. Adam Smith long
ago observed that man is "of all sorts of lug-
gage the most difficult to be transported." 20
Despite the vast changes in the means of trans-
portation since 1776, Smith's statement is still
true, a fact-that greatly increases the serious-
ness of labor displacement. More than a cen-
tury later William Smart, another Scottish
economist, declared that "physiCally, labour is
not mobile ; historically, it has never been mo-
bile ; and, ethically, it should not be mobile." 21
Whatever historical truth Smart's statement
may possess, his view that labor is physically
immobile cannot be accepted as an accurate
description of conditions today, certainly not of
conditions in the United States.

The question of geographical mobility was
discussed at some length by both Francis
Walker and John Davidson. A statement by

14 The Bergin Theory of Wages New York: J. P. Putnam's Sons,
1898. p. 182.

15 The Principles of Politica.. Economy, 4th ed., Edinburgh:
Black, 1849, p. 210.

le C. Babbage, On the Economy of Machinery and Manufactures.
London: Charles Knight, 1832, p. 229.

17 Senior, op. cit.,-,p. 217.
J . B. Cairngs, Tome Leading Principles of Political Economy.

New York: Harper & Bros., 1874, p. 64.
19 Essentials of Economic Theory, New York: The Macmillan Co.,

19071 p. 249. Some years earlier George Gunton also spoke of labor-
saving machinery as bringing about a "rearrangement" of labor.
See Trusts and the Public, New York: D. Appleton & Co., 1899,
p. 163.

go An Inquiry into the Nature and Causes of the Wealth of Na-
tions, Cannan ed., Modern Library, New York: Random House, Inc.,
19371 D. 76.

21 Studies in Economics, London: Macmillan and Co., 1896, p. 131.
The last part of Smart's statement must be interpreted in the light
of the explanatory remarks he makes.

22 The Wages Question, New York: Henry Holt and Co., 1876, p.
180.
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the former is especially worthy of note. As to
the degree of mobility required, Walker affirmed
that it is not necessary "that the whole body
of laborers should be organized like a Tartar
tribe, packed and saddled ready for flight." 22

The degree of geographical labor mobility in
this country is quite large. Indeed, it is often
too large, leading to fruitless wanderings for
unavailable jobs. Very often, however, it is
not large enough. This is true, for example,
when displaced workers are unable or reluctant
to move to, new communities where jobs are
available. Both excessive mobility and inade-
quate mobility are individually and socially
wasteful and should be avoided.

The Commission will undoubtedly consider
ways of improving labor mobilityor labor
fluidity, as Sir William Beveridge described it
in his outstanding work on unemployment.
The goal we should strive for is what Beveridge
accurately described as "the organized fluidity
of labor."

If this is to be achieved on an adequate scale
it will be necessary to increase the work of our
public employment offices and to improve the
degree of coordination between the individual
offices in the system. Moreover, we should
seriously consider the advisability of hLving the
Federal Government pay, in li+ole or in part,
transportation expenses of unemployed work-
ers who are willing to shift to jobs in new
locations, a policy that a number of nations
follow.

Both occupationally and geographically there
is need, therefore, for a higher degree of "or-
ganized fluidity" in our labor force. The at-
tainment of this objective will represent a
notable contribution to the handling of the prob-
lem of technological unemployment and yield
other economic and social benefits.

Section 5.

The general attitude among the older econ-
omists .:3oncerning the employment impact of
technological change was optimistic. (David
Ricardo, with his famous chapter, "On Ma-
chinery," may be cited as a striking exception.)
The common view was that in the long run the
displaced workers would be absorbed into in-
dustry. But some recognition was given to the
temporary dislocations caused by mechaniza-
tion, and a number of economists pointed to the
need for remedial action.

John Stuart Mill, for example, in referring
to the victims of improvements in industrial
methods, stated in 1848 that "there cannot be
a more legitimate object of the legislator's care
than the interests of those who are thus sacri-
ficed to the gains of their fellow-citizens and of

posterity." 23 Some years earlier, in 1832,
Thomas Chalmers, in speaking of the "tempo-
rary evils" associated with the employment
changes caused by mechanization, referred to
the "strong claim" that these evils make on "the
aid and tenderness of the benevolent, when
families, in large masses, are, for a period,
thrown out of employment." But then our
theologian-economist goes on to add that what
is still more "healthful," the evils "form a
strong call on the manufacturing class of la-
bourers more particularly, to cultivate those
providential habits by which, in virtue of their
accumulations, they might be enabled to
weather the seasons of suspense and change, to
which every people of mechanic and highly arti-
ficial industry are so peculiarly exposed." 24
Save up for a rainy day, is Chalmer's sugges-
tionwithin limits not bad advice. To cite one
more example, we find Cairnes a few decades
later stating that changes in industrial methods
and systems almost always involve "more or
less temporary inconvenience, and sometimes
even . . . considerable suffering" for those who
have lost their jobs. And "this is good rea-
son," Caiines adds, "for society doing all in its
power to alleviate and repair these inevitable
but transitory evils." 25

During the 19th century, and even earlier,
there was recognition among economists of the
adverse temporary effects of technological
change, and some economists pointed to the
need for corrective or ameliorative action. It
is interesting to note a number of the policy
suggestions that received attention from econ-
omists and othen during this period.

Implied in some of the earlier statements
about mechanization is a feeling that new ma-
chines should be introduced gradually rather
than rapidly and spasmodically. As far back
as 1767 Sir James Steuart stated, "The Intro-
duction of machines can, I think, i no way
prove hurtful by making people idle, than by
the suddenness of it . . . ." 26 This statement
was made almost 10 years before the publica-
tion of Adam Smith's great classic, The Wealth
of Natims, which rather strangely neglects
the problem of technological unemployment.
Steuart's statement was also made in the early
stages of the industrial revolution.

The general view expressed by Steuart was
more vividly and quaintly stated by a later
writer, Perronet Thompson, in these words :
"Machinery then, like the rain of heaven, is a
present blessing to all concerned, provided it

23 Principles of Political Economy, Ashley ed., London: Longraans,
Green & Co., 1926. p. 99.

24 On Political Economy. New York: Daniel Appleton, 1882, p. 889.
NI Cairnes, op. cit., p. 267.
9* An Inquiry into the Principles of Political Economy, vol. 1,

London. printed for A. Millar and T. Cadell, 1767, P. 120.
27 The Westminster Review, Jan. 1881, p. 194.



TECHNOLOGIC' 4T CHANGE--PAST AND PRESENT 75

comes down by drops, and not oy JAMS

together." 27
Karl Marx introduced P very discordant note

when he affirmed, "When machinery invades a
field of production by slow degrees, it produces
chronic poverty among the workers that have to
compete with the machines. When the transi-
tion is a rapid one, the effect of machinery is
massive and acute." 28 Most of the older &ion-
omists would not have agreed with the first
part of Marx's statement ; and today, in an
industrial and social environment very different
from, that of the mid-19th century, few would
endorse it. This does not mean, however, that
when machinery is introduced gradually it
never produces any misery, either temporary or
permanent.

That the gradual introduction of machinery
can lessen the amount of labor displacement is
definitely the case. Our experience with the
changeover to the dial telephone is an outstand-
ing case in point. The difficulties in the way
of adopting such a policy are formidable, how-
ever, particularly in industries that are highly
competitive. But the policy is much more prac-
tical than the proposal made in this country in
the 1930's to the effect that there should be an
"inventors' holiday." The policy of gradually
introducing technological innovations decreases
the amount of catching-up that is necessary,
and it should be seriously considered by employ-
ers. The possible economic loss associated with
such a policy might be overbalanced by gains
of a different sort, both economic and non-
economic. Under any circumstances, the grad-
ual introduction of technological innovations
need not, and should not, mean any decrease in
the long-run rate of technological progress.

Among a number of very Modest suggestions
made by Charles Babbage is the proposal of "a
diversity of employments among the members
of one family." Such an arrangement, Bab-
bage said, "will tend, in some measure, to
mitigate the privations which arise from fluctu-
ation in the value of labour." 29 This implies,
of course, the existence of more than one bread-
winner in the family. Such a policy of diversi-
fication is infinitely more difficult in the labor
field than it is in the investment field where it
is very easy to use a number of baskets. At
best the suggestion strikes us today as a rather
hopeless one.

Another old proposal relates to the lr vying
of a tax on machinery. Early in the last cen-
tury a tax of this character was suggested in
England. Its purpose was to even up the com-
petition between man and machines : man was
compelled to pay taxes on the things he con-
sumed but the same rule did not apply to
machines." The tax proposal has also been

made in more recent years. In fact in 1939 a
bill was introduced both in the House of Repre-
sentatives (House Joint Resolution No. 65) and
in the Senate (Senate Joint Resolution No. 3),
whose purpose was to have the Secretary of the
Treasury make an investigation into the ques-
tion. !ipparently no such investigation was
made. Congressman John J. Cochrane and
Senator Bennett C. Clark sponsored the bills.

The proposal for taxing Inv Phines, attractive
though it may appear at first glance, would be
administratively difficult if not impossible, and
in addition it would probably be economically
unwise.

J. B. Say, whose rather optimistic statements
concerning technological unemployment we
have already noted, suggested the use of public
works as a means for aiding temporarily unem-
ployed workersa policy we are by no means
unfamiliar withand he also suggested the
geographical shifting o workers. In a foot-
note statement Say declared that

a benevolent administration can make provision for
the employment of supplanted or inactive labor in
the construction of works of public utility at the
public expense, as of canals, roads, churches, or the
like; in extended colonization ; in the transference
of population from one spot to another. Employ-
ment is the more readily found for the hands
thrown out of work by machinery because they are
commonly inured to labor.31

Providing care is exercised in the planning and
administration of the policy, the "construction
of works of public utility" still has much to
commend it as a temporary aid to displaced and
other types of unemployed workers. So has the
policy of hifting workers to new job locations.

Section 6.

The older economists do not appear to have
seriously considered the policy of reducing
hours as a means for coping with technological
unemployment. But such a proposal is by
means new, certainly not in the United Stat.,.
The best known statement of the suggestion is
that made by Samuel Gompers back in 1887, in
his annual report to the AFL. "The displace-
ment of labor by machinery in the past few
years," said Mr. Gompers, "has exceeded that
of any like period in our history." After re-
ferring to various illustrations of mechaniza-
tion, the AFL leader went on to say, "The

2. Capitol, vol. I, ed. by Ernest Rhys, Everyman's Library, Lon-
don: J. M. Dent & Sons., Ltd., 1982, p. 461.

Babbage, op. cit., p. 230.
3° See William Smart, Second Thoughts of an Economist, London:

Macmillan and Co., 1916, p. 59 Early discussions of the tax pro-
posal will be found in The Quarterly Review, Oct. 1828, p. 410, and
May 1830, pp. 256, 261. See. also Travers Twiss, op. cit. DD. 61-62.

a A Treatise on Political.Econemy, New American ed., Philadel-
phia: Lippincott, Grambo & Co., 1.58, p. 87.
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answer to all opponents to the reduction of the
hours of labor could well be given in these
words : 'That so long as there is one man who
seeks employment and cannot obtain it, the
hours of labor are too long.' " 32

During the last 10 years the policy of re-
ducing hours as a means for dealing with
technological and other types of structural un-
employment has been widely supported. Many
have felt that automation has not only made a
reduction in hours possible but necessary
necessary if we are to bring down the amount
of unemployment to a reasonable level. It will
not be possible in the present analysis to enter
upon a detailed discussion of this proposal but
a few observation can be made.

1. The unemployment argument for shorter
hours is based essentially on a belief in a more
or less fixed work-fund, a -oelief in the notion
that there is just so much work to be done. If
such a belief is correct, then, in view of the
continuous increase in technological innovations
and the rapid growth in the size of our labor
force, it follows that hours will have to be
reduced if all able and willing workers are to
have jobs.

A knowledge of history should make us cau-
tious on this matter. Have we, one should ask,
reached a point of near satiation in our ma-
terial wants? While Thoreau may have felt
that "a man is rich in proportion to the num-
ber of things which he can let alone," the great
mass of Americans do not share this view.
There is a vast reservoir of latent and untapped
wants in this country, not only in Appalachia
but throughout the Nation. The satisfaction
of these wants will be realized when those who
possess them obtain more purchasing power.

This purchasing power is not likely to be
obtained by enforced reductions in hours with
take-home pay remaining the same ; that is,
real purchasing power, in contrast to money
purchasing power, is not likely to be gained.
The real purchasing power of an economy de-
pends on its physical outputand it is difficult
to see how shorter hours could lead either
directly or indirectly to such a result. If it is
argued that output will actually be greater with
the shorter hours than it was before, then the
basis of the unemployment argument for
shorter hours (i.e., a fixed amount of work to
be done) is destroyed.

It is possible, of course, for specific groups
of workers to increase, or at least maintain,
both their monetary purchasing power and
their real purchasing power at the same time
that they win shorter hours through their
power in the labor market. But the fact that
one group can achieve such a combination of
objectives is no proof whatever that all groups

together can win these objectives. On this
matter, as on many otners, one cannot jump
from the "particular" to the "general" without
committing a serious logical error.

Another point concerning the purchasing-
power notion must be made. Under certain
conditions it is possible that an increase in the
volume of monetary purchasing power in an
economy can act as a stimulant to business in
general, thus leading to greater industrial out-
put and to an expansion of real purchasing
power in the Nation as a whole. But in the
present situation, there is little reason for be-
lieving that efforts to force down the hours of
work while maintaining wage rates would
achieve such a goal. This is true whether the
efforts are made by individual unions in their
negotiations with employers or by the Govern-
ment through amendments to the Fair Labor
Standards Act.

(One could argue that a more equitable shar-
ing of jobsbrought about, say, by double Jule
for overtimewould be desirable even at the
cost of some reduction in aggregate real income
or purchasing power. This is a slant that is
usually not emphasized by supporters of the
shorter-hour policy. The limitations and dan-
gers of such a policy make it unnecessary to
discuss it further at this point. Crucial con-
siderations in connectjon with the policy would
be the point at which the heavy overtime rate
started and the amount of production loss that
should be permitted.)

If it is felt that the economy should be stimu-
lated via the method of increased monetary
purchasing power, it would be better to have
the task done through governmental fiscal and
monetary action. We have good evidence of
the effectiveness (and possible dangers) of such
action. We have little evidence of the general
stimulating effects of reducing hours and main-
taining wages.

2. A case can be made out for temporarily
reducing hours but at the same hourly wages,
which means a decrease in take-home pay.
This policy involves sharing work and wages.
Over brief periods the amount of work to be
done in the economy is largely fixed, and hence
when the total amount of such work is not
adequate for full employment there is some
merit in sharing it. This policy, as a matter
of fact, is sometimes used, and its more exten-
sive employment now would seem desirable.
But at the same time more vigorous use should
be made of policies designed to stimulate the
economy.

3. It is not to be inferred from the preced-
ing paragraphs that in no instames are per-

niabor and the Employer (comp. and ed. by Hayes Robbins),
New York: E. P. Dutton & Co , 1920, pp. 81-83.
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manent reductions in hours desirable at the
present time. It may well be that for some
workers the "work-leisure ratio," as one might
call it, is not satisfactory; and that too much
emphasis is placed on work (and wages) and
too little on leisure. As the productivity of
industry increases and real wages go up, in-
creased leisure becomes more significant to
many persons. This, indeed, has been a basic
factor in the long-term trend towards shorter
hours in the past, and it will continue to be a
basic factor in the future. The more "goods"
we have the more willing we ordinarily become
to sacrifice a certain amount of additional goods
for additional leisure.

Barring unforeseen emergencies, hours of
work in the future should continue their down-
ward trend. In terms of worker welfare it is
desirable that this happen." 13efore many
years go by the 3E-hour week, which some
workers already have, will be widely in opera-
tion; and by the 1980's we should be making
some progress toward the 30-hour week, a
standard already achieved by Local 3 of the
Electrical Workers in New York (a 25-hour
week, indeed, but with 5 hours of guaranteed
overtime at time-and-a-half ). Hour standards
which were at one time looked upon as utopian,
such as the 6-hour day that Sir Thomas More
established in his imaginary society, are within
our grasp. The attainment of such standards
can give us a certain amount of justifiable
pride, at the same time however that they give
us a considerable amount of worry. "The
threat of leisure" (the title of a book written
by President Cutten of Colgate back in the
1920's) is not an empty threat.

But returning to the more immediate situa-
tion concerning shorter hours, a few additional
observations on the central question before us
should be made.

(a) Hours should not be reduced too fast.
In other words, we should not sacrifice produc-
tion unduly (by lessening its rate of growth
if not its actual amount) in the interest of
more leisure. At a time when we are engaged
in a "production battle" with the Soviet Union
we must proceed carefully in cutting hours.
And in light of our obligations and commit-
ments to other nations the same conclusion
holds. Certainly these nations are more likely
to be helped and encouraged and impressed by
increases in the volume of our industrial output
th.in by increases in the amount of our leisure
time.

(b) The achievement of shorter hours will
not "solve" the unemployment problem. We
can have as much unemployment with a regular

25-hour week as we can with a 40-hour week.
The root causes of unemploymentwhether
seasonal, structural, cyclical, or "miscellaneous"
--are not removed by a shortening of hours.
The experience of the last century in this coun-
try, while it does not prove that this is the
case, at least suggests that it is.

It is possible that temporarily more jobs may
be provided by shortening hours, but this is by
no means a certainty. It depends on such fac-
tors as the extent to which labor costs are
increased (by the enforced maintenance of the
same amount of take-home pay), the number
of workers covered by the shorter-hour ar-
rangement, and the steps employers take when
confronted with enforced wage-rate increases.

(c) The current rate of growth in man-hour
productivity would seem to justi4'7 for some
workers, and on the basis of welfare considera-
tions, modest reductions in hours at the present
time. But this is on condition that the normal
annual increases in wages are lowered some-
what. A drop in hours from 40 to 39 a week,
with weekly pay remaining the same, means an
increase in hourly wage rates of approximately
2.6 percent. If there was superimposed on this
a normal wage increase of, say, 3.5 percent, our
wage guidelines would indeed be shattered and
serious economic consequences would likely
follow.

A highly significant consideration is that
foday higher wages and shorter hours are
usually alternative forms in .ihich the fruits
of increased productivity may be taken or con-
sumed. We are faced with the constant prob-
lem of trying to strike a proper balance between
the two forms.

The Commission will undoubtedly hear pleas
for shorter hours as a means for coping with
telhnological and other types of structural un-
employment. It is the contention of the writer
that such a policy would do little, if anything,
to achieve its avowed goal. If I believed that
there was some immutable law which decreed
that the material wants of the American people
were no longer expansthle, then I would favor
permanently shorter hours (but without the
same take-home pay) as a desirable means for
sharing the available work. But such a law
does not exist. Nor is there any law that de-
crees th# we are unable to satisfyto devise
means te fulfillthe immense volume of actual
and potential wants that we possess.

The advocacy of a shorter workweek, of
longer vacations, and of earlier retirements as

= For a more detailed discussion of the "welfare" - pect, see
Dankert, "Shorter Floursin Theory and Practice," Industrial and
Labor Relations Review, Apr. 1962, especially pp. 812-316.
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means for spreading employment, understand-
able though it may be, will not lead us into any
fruitful paths in our quest for solutions to the
unemployment problem. Instead of directing
our thinking to the implementation of such

proposals we should be giving thought to other
policies, particularly to policies which offer
promise of increasing the growth rate of the
economy and to improving the occupational and
geographical mobility of its labor force.



STATEMENT

Prepared for the Commission
by the

Edison Electric Institute
New York, New York



C114"firtArtVsii an Ii. 1 ta II 111 IL Arb L-1 in irigt i ca1 g v. sea Eli artsm i 4ra iri" ca,444-xI ar-%kIMMIIIVItlf, Uy utv 1.2t440WG 1.2tel, I 14.; Alta &G&IZIGG

Edison Electric Institute is the principal
trade association for the investor-owned elec-
tric light and power companies, which provide
electric utility service to about 80 percent of
the American people. The balance of the in-
dustry is made up of various Federal, State,
and local governmental operations and rural
electric cooperatives financed by the Rural
Electrification Administration in the U.S. De-
partment of Agriculture. The chief differ-
ences between the investor-owned companies
and Government-owned and/or financed opera-
tions are in the cost of money and tax liabilities
of the investor-owned companies from which
the Government operations are largely excused.
Our comments will, in the main, concern the
investor-owned segment of the industry.

Technological change has been continuous in
the electric utility industry from its inception.
Edison's Pearl Street generating station, with
a total capacity of 720 kilowatts, began opera-
tion in 1882 with 59 customers. In the rela-
tively short space of a little over 80 years, the
industry has developed a generating capability
of 222.4 million kilowatts serving over 64 mil-
lion customers. Edison's power plant consisted
of six 120-kilowatt generators. Now single
units of I. million kilowatts are in operation.
As of April 1, 1965, 35 thermal units totaling
21.6 million kilowatts that were scheduled to go
into operation within the next few years are in
sizes of 500,000 kilowatts and larger. This
constitutes 42.4 percent of the total presently
scheduled thermal capacity.

Whereas the Pearl Street station required 10
pounds of coal to generate a kilowatt-hour, a
present-day high temperature, high pressure
steam turbine generator requires only 6/10 of
a pound of coal to generate a kilowatt-hour.

Distribution of electric energy generated at
Pearl Street was confined to a very limited area
in New York City. Today there are over
400,000 miles of transmission lines comprising
a network covering the entire United States.
Higher and higher voltages have made it pos-
sible to strengther. and extend this network to
the end that nearly all major power systems in
the United States, providing some 97 percent
of the Nation's electric energy requirements,
are members of one of several major inter-
connected operating groups extending across

the Nation. Power pools among companies
have been formed which make possible the
realization of the economies of scale regardless
of the size of an individual company.

Improved design, tools, and methods for con-
struction and operation of transmission and
distribution systems have enabled companies to
hold the line on costs in performing these func-
tions, better the reliability of service, and
improve the appearance of their overhead
structures. Progress is being made in placing
underground distribution lines and in further
improvement in the aesthetics of utility
installations.

Automation is nothing new to the electric
utility industry ; however, the electronic com-
puter has broadened and accelerated its appli-
cation. Coupled with the installation of larger
and larger units, power plants can be manned
by relatively fewer personnel. Indeed, some
plants are fully automated to the end that they
may be remotely controlled. Computers per-
mit the scheduling of production so that the
most economical plants are fully utilized.
Power pool operation is facilitated by the use
of computers, not only in the economical sched-
uling of plants in the pool, but also in equitably
distributing the benefits of such operations to
all the members of the pool.

Computers have also reduced the man-hours
required in solving complicated engineering
problems, and in the accounting phase of the
business ; and, among other things, they pro-
vide management with up-to-the-minute facts
on which better decisions can be made.

When Edison's Pearl Street station began
operating, lighting was the only load to be
served. Today, there are at least 166 different
electric appliances for use in the home, ranging
from shoe polishers and toothbrushes to ranges,
freezers, water heaters, and complete climate
control. Over 2 million homes in the United
States are now heated with electricity. It is
predicted that by 1980 some 19 million homes
will be heated with electricity.

Industry is now practically 100 percent elec-
trified with direct drive electric motors having
replaced the gang shaft and pulley belts.
Higher intensity lighting and complete climate
control have made industrial plants more
pleasant and healthful places in which to work.
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The development of the fractional horse-
power motor and electronic control devices
have made possible the automation of industrial
processes.

The progress in technological change in the
electric utility industry has by no means
reached a plateau.

In 1964; expenditures for research and de-
velopment by 148 electric power companies, 14
leading equipment manufacturers, and Edison
Electric Institute amounted to $152.7 million.
The Edison Electric Institute research program
has been substantially expanded. Currently it
is sponsoring or supporting 35 active projects
with an overall cost of about $12.1 million.
The Institute has recently signed an agreement
to sponsor studies at General Electric Com-
pany's Pittsfield, Massachusetts, extra-high-
voltage transmission research facilities. These
studies will fill gaps in existing knowledge of
extra-high-voltage transmission and will probe
advanced areas of insulation, radio noise,
corona, meteorology, and other matters related
to EHV transmission.

Edison Electric Institute has also begun con-
struction of . a $1.5 million research facility at
the University of Pennsylvania as part of the
$2.2 million EEI research program on direct
current, extra-high-voltage transmission.

In the field of atomic energy, 130 electric
companies in cooperation with the Atomic En-
ergy Commission and equipment manufacturers
are participating in 1 or more of 28 projects
aimed at making atomic energy a practical,
economic source of electric power. Research
is also being carried on in the more exotic
methods of producing electric energy, such as
nagnetohydrodynamics.

Technological change in the electric utility
industry has been quite considerable, as can be
seen. This progress in the art will continue
for many years at an accelerating pace.

The effect of past progress is apparent from
the performance of the industry. The overall
result has been a constant holding down of the
average cost per kilowatt-hour of electricity to
the consumer, which, coupled with continuing
increase in use stimulated by sales efforts, has
made America the largest user of electric en-
ergy in the world, and among the highest in
electric energy used per capita. It has been
demonstrated by studies made of practically all
countries that the increase in electric energy
use per capita and income per capita go hand
in hand. As income per capita increases, elec-
tric energy use per capita increases, which, in
turn, causes income per capita to increase
further.

It has been well established that although the
United States is among the leaders in electric

energy use per capita, we are still in the early
phase of our growth. Our studies indicate that
electric energy use per capita will about quad-
ruple by the year 2000. If this growth con-
tinues to follow the pattern, we will not reach
the leveling off point for another 2 centuries.
This would be at a point of about 100,000
kilowatt-hours per capita.

To achieve this there must be a continuing
emphasis on research and development, not
only in the techniques of production, transmis-
sion, and distribution of electric energy but in
the development of new applications. Enting
of homes with electricity and year-round cli-
mate conditioning offer great possibilities.
Another field of opportunity lies in transporta-
tionboth mass transportation and the private
automobile.

What does this mean to our economic
progress ?

It means a higher and higher standard of
living, more comfort, more laborsaving devices,
and increased productivity.

As to administrative and legislative steps
that should be taken that would aid us in
achieving this progress, we believe that an end
should be put to the so-called pluralistic char-
acteristic of the industry. We believe the job
can be done better in the private sector of our
economy than it can be done in the public sec-
tor. The criteria used by Government agencies
in justifying their entry into the electric power
business are unrealistic and result in an ineffi-
cient allocation of the Nation's resources. We
believe that in order to achieve maximum eco-
nomic progress with the most equitable dis-
tribution of the fruits therefrom, steps should
be taken immediately to remove the Govern-
ment from proprietary enterprises. We be-
lieve, for example, when the Government builds
a dam for flood control, navigation, or con-
servation, if electric power generation is feasi-
ble, the electric power generation should be left
to the investor-owned companies, with their fi-
nancing the generathlg equipment in the free
market and buying falling water from the Gov-
ernment. The benefits then would redound to
all our people rather than the few who now have
preference in the purchase of electric energy
generated at Government projects. As it now is,
these projects are financed with tax monies on
which only token interest is paid, and they
make little or no contribution to the support of
Government. They pay no Federal income
taxes and, other than TVA and the Hoover
Dam project, they make no contributions to
State and local governments.

The Federal Government finances so-called
rural electric cooperatives with loans through
the Rural Electrification Administration at an
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interest rate of 2 percentless than half of
what it currently costs the Government to
borrow money. These cooperatives pay no
Federal income taxes. This program was put
into effect during the depression of the 1930's,
first as a relief measure, then as a continuing
means of getting electric service to our farms
more rapidly than could then be done by the
companies. Ninety-eight percent of our farms
are now electrified and most of the new cus-
tomers being served by these cooperatives are
nonfarm customers. The cooperatives are as-
suming a utility responsibility and competing
vigorously with the investor-owned companies
which must pay the full market cost of money
and which pay their full measure of Federal,
State, and local taxes.

Better than one-half of the funds now being
loaned by the Rural Electrification Adminis-
tration are for the construction of electric gen-
erating plants, even though energy can be pur-
chased by the cooperatives from the investor-
owned companies at less than it costs the coop-
eratives to generate it.

These Government programs require an un-
necessary expenditure of Government funds ;
they result in an inefficient allocation of
the Nation's resources ; and they discriminate
among the American people. We believe that

it would be in the public interest and the in-
terest of economic progress of the Nation that
they either be discontinued or the discrimina-
tory features be removed.

The investor-owned electric utility companies
are not opposed to regulation by Government
authority. We believe that sound regulation
has furthered our ability to make the progress
we have. We also believe there are areas
where regulation by the Federal Government
is necessary to supplement regulation by State
authorities. However, recently there has been
a growing tendency for the Federal Power Com-
mission to encroach on matters of State juris-
diction. A recent decision of the U.S. Su-
preme Court interpreted the Federal Power
Act as giving FPC the jurisdiction it has as-
sumed, although it results in a duplication in
the regulatory process. We believe such dupli-
cation is unnecessary and a hindrance to the
progress of the industry. In iight of the Su-
preme Court's decision, we believe the Federal
Power Act should be amended so as to leave
the States those matters which are of a local
nature and over which they have ample author-
ity to exercise jurisdiction, and to limit the
Federal Power Commission's jurisdiction to
those matters over which the States cannot ex-
ercise jurisdiction under the Commerce Clause.
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Statement by F MC Corporation,
Canning Machinery Division

Canning Machinery Division of FMC Cor-
poration was one of the initial companies which
formed the basis of FMC Corporation in 1928,
then known as Anderson Barngrover Company.
It developed the first continuous can cookers
and food preparation machinery for the Cali-
fornia canning industry. In developing these
machines another portion of FMC Corporation
was then known as the Sprague-Sells Company,
which manufactured a line of automatic equip-
ment for processing peas and corn for the Mid-
western canning industry. We are proud to
say that this division was pioneering in auto-
mation long before the term was coined. Can-
ning Machinery Division has steadily, since
1928, spent large sums of money on research
and development to improve the product lines
mentioned and to develop new ones which have
gone a long way to keep canned fruits and vege-
tables the bargain they are today in spite of
canned food production costs, which have
steadily risen during this period. Had not the
continuing effort and development taken place
canned food would certainly be in the luxury
class today. To be sure there was some techno-
logical displacement of workers who were en-
gaged in preparation of products, manually
carrying out the cooking and sterilization proc-
ess, but so far the economy has been able to
absorb the displaced workers. Because this
effort has benefitted so many people our social
conscience remains inviolate.

It is our intention to continue our develop-
ment of labor and cost saving devices for the
food processing industry, which will cause more
technological displacement at a rate we cannot
forecast. However, automation is so common-
place in the food industry at this time we would
not think the technological displacement would
be a significant factor in the overall economy
of the United States.

There has been much cannery displacement
here in California in the last 5 years. For
instance, we and our competitors have devel-
oped completely automatic peach-pitting ma-
chinery, which has displaced hundreds of women
who used to hand feed these machines. Hundreds
of these automatic machines are in operation in
the peach canning industry.

We are currently in process of making obso-
lete our own older pear preparation machines,
which were also hand-fed. Newer machines are
fed from bins and peel and core pears at 400
per minute, replacing older hand-fed machines
which operated at 50 per minute ; thus seven
women were immediately displaced as each of
these machines went into operation. It is antici-
pated in the next few years that these machines
will be operating at 600 pears per minute.

Within the next 10 years a similar kind of
displacement of workers will occur in the apple
production industry, where automation has not
reached a very high level. When and if this
occurs, we would estimate that approximately
3,000 or 4,000 seasonal workers would be dis-
placed. However, these workers are not in gen-
eral dependent on income from this type of
work for a livelihood. Most of them are women,
and some of them, of course, in the Midwest and
East will present more of a burden to unem-
ployment and relief rolls in the State where
they work.

New methods are being developed for proc-
essing types of canned food which have not
been previously subject to continuous produc-
tion. New can processing machines are enter-
ing the market, each of .which will displace 10
to 15 people engaged in cookroom labor. These
new container processing machines will prob-
ably displace about 3,000 or 4,000 workers. It
is possible within the next 10 years that major
basic canned food plants will consolidate and
automate to the extent that the petroleum and
chemical industries have, through the use of
higher speed, more automatic equipment and
the use of digital and analog process control
techniques.

We would estimate within the next 10 years
that continuing automation requirements of our
customers for additional cost reduction to main-
tain reasonable prices for their products will
cause the displacement of approximately 10,000
to 15,000 people. As was mentioned, the pri-
mary effect of this displacement will be on the
relief, welfare, and unemployment rolls of the
communities where the displacement occurs.

The Canning Machinery Division also en-
gages in the manufacture of harvesting equip-

87



88 STATEMENTS: IMPACT OF TECHNOLOGICAL CHANGE

ment, and over the past 15 years has completely
automated the picking of sweet corn for can-
ning purposes. These machines were developed
shortly after World War II when harvesting
labor was not available and the principal har-
vesting was done by hand, using Bahaman,
Jamaican, and Puerto Rican labor. Large num-
bers of displaced Puerto Rican labor wound up
in New York City after the machines took over
the harvest. The machines are capable of har-
vesting 24 hours a day and probably have
displaced approximately 5,000 field hands.

A similar picture is emerging in California
at the present time, and we and our competitors
are developing harvesters to replace the bra-
ceros who are no longer permitted as harvest
labor in the West to any reasonable degree.

c,

,

-

ill!..........,

In general, the class of labor that has been
replaced by our development effort is in the
semiskilled or unskilled class. These displace-
ments will occur in California, the Pacific
Northwest, Illinois, Pennsylvania, Michigan,
New York, and New Jersey, for the most part.

You have a3ked for definition of areas of un-
mapped community and human needs as new
applications of new technology might effectively
be directed. To our way of thinking, the biggest
social problem today is in water, hard and soft
waste disposal, and pollution of air and water.
In this area a whole new industry supported
equally by Government and industry could
emerge in the next 10 to 15 years. This industry
could be of the size of the General Electric Com-
pany, for instance and would require more than
a $100 million to develop.

-

.
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Statement by the General Electric Companu
Automation: Its Impact on Employment and Unemployment

Automation is bitterly condemned as society's
curse in some quarters ; enthusiastically hailed
as the key to solving all of society's ills in other
quarters ; and rarely defined or understood by
either side.

Those who are ccncerned with public policy
toward automotion are confronted with a pro-
liferation of competing and sometimes conflict-
ing demands as to what should be done. The
main questions of concern and controversy swirl
around automation's impact on employment and
unemployment and what should be done about
it. It is even seriously proposed that the impact
of automation is so revolutionary that ". . . the
traditional link between jobs and income is
being broken . . ." and society must therefore
"provide every individual and every family
with an adequate income as a matter of right."1

The question of automation's impact on so-
ciety deserves careful study and. evaluation.
Wise and humane public policy can only come
from a realistic understanding of just what
automation is and especially how it relates to
employment and unemployment.

Definition of Automation

What is automation ? As is often the case
in widely discussed and controversial subjects,
this word has taken on a variety of meanings
and emotional overtones. The definitions of
automation 'range from the very simple to the
highly technical and sophisticated.

In popular understanding, automation has
tended to emphasize the most recent aspects of
technological change, which are describable but
not necessarily distinguishable from earlier
technological advances in any fundamental
way. A backward look at technological change
indicates that progress frequently comes in the
form of new sources of power and degrees of
self-regulation or automaticity, in addition to
such other developments as better materials,
designs, and methods in building machinery.

Man's sources of power have evolved through
such stages as human strength, the use of ani-
mals, wind, waterfalls, and fire and steam from
fuels such as wood, coal, oil, and gas. When
man harnessed electric power, he opened up

whole new capabilities. And now man looks to
atomic fission and ultimately to thermonuclear
fusion for additional sources of power. And
modern electronics may be regarded as a grow-
ing body of highly advanced and specialized
applications of the physics principles which
gave us electricity.

A similar type of evolution has taken place
in the self-regulatory or automatic devices used
with machinery. Indeed, control mechanisms
have generally appeared along with the types
of power used to drive the equipment. In the
same "automatic" way that the safety valve
and fly wheel governor are used on steam driven
equipment, the variety of electrical and elec-
tronic controls and switching devices are gen-
erally used with equipment run by electric
power.

More technical definitions of automation tend
to place the primary stress on new kinds of
automatic processes which can be performed
through the use of electronic circuitry. Thus,
automation is sometimes described in terms of
integrated arrays of complex electronic devices,
including computers.

There are two disadvantages in describing
automation largely in terms of the most recent
forms of technological progress. First, it cre-
ates the mistaken impression that we are deal-
ing with an entirely new phenomenon that has
little or no connection wig' the earlier scientific
and technological advances which made auto-
mation possible ; in varying degrees, techno-
logical change is a blend of the old and the new.
Second, the arbitrary divorce between the
newer and the established production methods
tends to prejudge the question of whether the
modern advances will be as beneficial as past
technological progress in increasing employment
output and standards of living.

Whether you use such terms as servomecha-
nism, closed loop, or feedback device, the
familiar heating thermostat has been around
the house for a long time. However defined
call it automation, and say feedback, or call it
technological improvement and say thermostat
the important thing is that whatever it is

1 Statement on "Triple Revolution: Cybernation, Weaponry. Hu-
man Rights," by an ad hoc committee of 82, first published in
Liberation, Apr. 1964.
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called its purpose is to increase productivity
produce more and/or better goods and/or
services with fewer productive resources.

While not very much can be gained in argu-
ments over the definition of automation, it is
important to spell out its relationship to pro-
ductivity. Automation and productivity are not
identical in that automation represents only one
methodalbeit a highly effective methodof
raising productivity. The output or production
of goods that can be obtained from the use or
input of human and nonhuman resources can
be strongly affected by factors other than auto-
mation, especially in the short run. Even
though no changes take place in the kinds of
machinery and equipment being used, produc-
tivity may rise because of, for example, changes
in the organization and methods of production
and increases in human effort. Also, it is gen-
erally recognized that year-to-year changes in
the volume of production may substantially
affect the productivity gains from period to
period. While recognizing the distinction just
made, we place a high value on automation
primarily because of its important contributions
to productivity improvements.2

Automation, Employment, and Unemployment

On the other hand, automation has caused
much apprehension, even alarm, over the ques-
tion of how it relates to employment and unem-
ployment. Two kinds of assertions are often
made.

First, it is stated that automation will lead
to a progressive decline in job opportunities
relative to labor force growth. We are told that
automation has been causing the disappearance
of more than 2 million jobs per year. Further,
it is said that automation not only takes people
off jobs but prevents others from being hired
because automation supposedly results in fewer
job opportunities than there otherwise might
be. One chilling expression that has been used
is "silent firings." Finally, there is reasoning
that automation cannot significantly create net
new jobs in the running, building, and mainte-
nance of machines because it would not make
economic sense to automate if more workers
were needed than before.

The second type of statement about automa-
tion deals with the ability or inability of the
work force to make the necessary adaptations
to move from jobs which are becoming obso-
lete to new jobs in the expanding occupations
which may involve increasing amounts of skill,
experience, education, and training. The con-
cern here is that even if the number of new
jobs equaled or exceeded the number of old and
disappearing jobs, the displaced employees can-

not be rapidly retrained and easily placed in
new and better jobs. Instances of retraining
program failures are cited. Another problem
purportedly created by automation is that peo-
ple who are disemployed in one part of the
country will not be reemployed elsewhere be-
cause, for a variety of reasons, people are
unwilling and/or unable to move to where jobs
can be found.

Because of the serious personal and national
problems which unemployment can represent,
assertions and speculative judgments about the
role of automation as a cause of unemployment
merit the fullest and most careful analysis.
Muc1i of our ability to devise and follow con-
structive public policies affecting automation
depends on a correct diagnosis of its effects.

Automation's Effect on Employment Levels

The relationships among automation, employ-
ment, and unemployment come into the clearest
focus when we look at these relationships in
two ways: partially and totally.

The partial view of the production process
lets us see that one major purpose of automa-
tion or technological change is to reduce the
amount of labor and/or other things required
to turn out a specific amount of product of a
given quality. Given a hypothetical situation
where (1) the total amount to be produced
remains the same, (2) product quality does
not change, and (3) nothing else changes except
that there is a technological improvement, the
result is that less labor and/or other productive
factors are needed to produce a given output.
In this sense automation serves to increase
productivity so that fewer man-hours of labor,
etc., are required to produce a stated amount
of product.

This partial view is an intentional oversim-
plification for the purpose of helping us sepa-
rate out the effects of only one of the many
forces (automation) at play in highly complex
production situations. The conclusion is that,
other things remaining the same, automation
will reduce labor and/or other requisites of
production.

But the real world is not that simple. Auto-

2 Leon Greenberg, assistant commissioner of the Bureau of Labor
Statistics, U.S. Department of Labor, has described the significance
and sources of productivity gain.; as follows: "Gains in productivity
provide the means for increasing standards of living and leisure
time. They also provide the means for lowering costs of produc-
tion which can bring expansion, lower prices, higher wages, or in-
creased profits, singly or in combination. The achievement ef these
gains is not automatic; it depends on high levels of employment
and continued economic growth. Productivity is affected not only
by levels of employment and personal consumption, but by the rate
of application of new technology, improvements in plant layout,
work methods, work fiow, material-handling procedures, and other
applications of management techniques: changes in volume of pro-
duction; the development of new products or materials: and the
skill, effort, and incentive of the work force." "Output per Man-
Hour in Manufacturing, 1939-47 and 1947-53," Monthly Labor
Review, Jan. 1956.
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mation is only one of the many things which
determine how much employment, labor dis-
placement (going off one job but, very likely,
obtaining another jol,% , and unemployment
occur. A more total vie c is necessary to under-
stand the role of automation in firms, industries,
our national economy, and the international
arena.

The total view is a dynamic pictur .. Reality
is made up of a continuing variety ot changes
in the quality and quantity of new products
which are demanded and produced, changes in
pay rates, other production costs and selling
prices, various types of productive facilities
and the introduction of new methods and skills,
new materials, and new plant and equipment
needed to launch innovations. These and other
changes must also be considered to obtain a rea-
sonably full understanding of how automation
affects jobs.

In the discussion of the partial view, it was
assumed that production and sales the
same. It is more realistic to expect sales to
rise at times and decline at others. Even
though automation may reduce labor and other
requirements to make a unit of product, em-
ployment will actually rise if sales and output
increase somewhat faster for reasons such as a
shift in customer tastes toward the particular
product, lower price, etc. Conversely, a drop
in sales and output can lead to layoffs whether
or not automation has been introduced. Thus,
the ups and downs in sales and production gen-
erally have a greater effect on employment
than automation, at least in the short run and
frequently in the long run as well.

Based on their own particular experience,
some people have argued that the major advan-
tage and primary purpose of automation is
quality improvement. That is, an automated
operation can make products of greater uni-
formity and closeness to higher specifications
or tolerances but still require as much or more
labor to do so. To the extent that automation
improves the quality-price combination and
sales grow more rapidly, jobs are created.

The innovative aspects of automation are
perhaps the most important protectors of exist-
ing jobs and creators of new jobs. Innovations,
or changes in the combinations of labor with
other productive resources, generally require
new capital investment outlays and lead to ex-
panded uses and applications of existing prod-
ucts and services, new products, and, sometimes,
whole new industries.

When we unite the partial and total views
of how automation affects jobs, we see (1) that
technological advance reduces the labor and/or
other productive factors needed per unit of
product (the partial view) ; but (2) that this

labor, etc., displacement can be, and often is
more than offset by other forces (the total
view) which increases sales, production, and
employment. The combination of research and
development, capital investment programs, auto-
mation, and the appropriate work skills, includ-
ing salesmanship, leads output and employment
growth in two broad but related ways :

quality-price improvements in estab-
lished products and services encourage
their greater use in current applications,
make them now acceptable substitutes for
other products, and may even pave the
way for entirely new products and new
industries ;
new products and new industries provide
net additions to national income, employ-
ment, and a greater variety of goods and
services for use and enjoyment.

What has been said thus far about the rela-
tionship of automation, employment, and unem-
ployment may be summarized this way : first,
there is the displacement effect where indi-
viduals may be taken off particular jobs (the
partial view) but do not necessarily join the
ranks of the unemployed because, secondly,
automation, supported by both adequate cus-
tomer demand and appropriate labor supply,
generates the growth effect or the increases in
output which preserve and increase the number
of jobs. Thus, at any period of time, changes
in employment and unemployment depend on
the comparative strength of the growth and
displacements effects.'

"Two Million Jobs Lost Yearly"

At least since the days that French workers
threw shoes into machinery to stop the intrk,-
duction of laborsaving devices,4 industrial Lo-
ciety has seen many instances of anxiety and
sometimes antagonism toward technological
improvement. The current pessimists have no
quarrel with the facts that past long-term tech-
nological change has raised our standard of
living through rapid rises in output and em-
ployment. They express concern, rather, that
automation represents an entirely "new indus-
trial revolution." It is argued that the "old"
industrial revolution created new jobs and in-
dustries but that the "new" industrial revolu-
tion is creating two types of problems :

job opportunities as a whole are ex-
pected to shrink relative to the number of
job seekers, and

3 See appendix.
4A practice which contributed a word to the English language:

sabotage (sabotshoe).
G A well-publicized version of this estimate was that of John I.

Snyder of U.S. Industries, in testimony before a Subcommittee of
the Committee on Labor and Public Welfare, U.S. Senate, Oct. 3,
1968.
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the appearance of new jobs which the
existing work force will be incapable of
filling for such reasons as deficiencies in
skills, education, training, mobility, etc.

One oft-repeated assertion of the pessimists
is that 2 million jobs are being eliminated each
year by automation.8 What does this mean ?

An examination of employment and unem-
ployment trends for the past several years indi-
cates that except for 1958 with its industrial
production drop and 1961 with its relatively
small increase, civilian employment rose more
or less steadily from 65 million in 1957 to about
70.4 million during 1964. (see figure 1) .

71.4r.

Figure 1.Total Civilian Employment 1957-64.

Source: U.S. Department of Labor.

Over the sam a period the number of unem-
poyed has tended to remain at around 4 million
except for the poor business years of 1958 and
1961 (see figure 2) .

Figure 2.Unemployment, 1957-64.

Source: U.S. Department of Labor.

During this period the unemployment rate
tended to stay stuck at about 5.5 percent during

the recovery periods following the economic
turndowns.

These facts make two points unmistakably
clear. The statement that over 2 million jobs
have been lost annually cannot mean that em-
ployment declined by 2 million annually, nor
can it mean that 2 million more persons have
been added to the ranks of the unemployed each
year.

What does this "2 million jobs lost yearly"
contention mean then? We can begin to place
it in proper perspective when we see how such
a number was obtained. Using round numbers
rather loosely, an assumed 3 percent annual
gain in output per man-hour (which is actually
much too high for the national economy) is
applied to an employed work force of about 70
million.° The arithmetic (.03 X 70 million)
suggests that some 2 million jobs have become
unnecessary.

To progress from this type of argumentative
arithmetic to sound economic analysis, the
following observations are in order.

First, the 2 million job loss figure is specula-
tive in that it represents only one of several
steps required to estimate how many new jobs
would have to be created to prevent a rise in
unemployment if the economy did not grow
(produced the same output) while output per
man-hour increased 3 percent.7 It is highly un-
likely that a 3 percent productivity gain can be
attained without the same high (plant capacity)
operating rates and the new capital expendi-
tures that are required to increase productivity,
production, and employment levels. The fact
that employment grew while unemployment did
not rise over the past few years demonstrates
that output gains outpaced the combination pf
productivity plus labor force increases.8

The familar postwar trend rate of 8 percent annual gains in
output per man-hour prepared by the Jepartment of Labor applies
only to the private sector of the economy, excluding government.
The difficulties in measuring productivity changes in service activ-
ities are monumental. However, it is generally held that service
productivity gains have not been as large as those in tangible goods
production. The latest available comparison of productivity gains
in the gcods and services sectors of the national economy reveals
that ". . . real output per man in the goods sector grew at the rate
of 2.4 percent per annum between 1929 and 1961 [while] the cor-
responding figure for the service sector was .7 Percent." Victor R.
Fuchs, Productivity Trends in the Goods and Service Sector, Na-
tional Bureau of Economic Research, Occasional Paper No. 89, pp.
1 ff. The author devotes a large part of the study to trYing to
account for the 1.7 percent sector differential. A comparison of
productivity changes by major industry group (table 5, p. 15) leads
to the statement that "The range of productivity gains across
industries is very large, with communications and public utilities
typically leading and general government typically showing the
slowest growth." (p. 16)

7 As a bare minhnum, at the aggregate level of analysis, it is
ako necessary to include such variables as output compared to out-
put per man-hour, average hours of work, and net labor force
changes in trying to estimate employment and unemployment level
fluctuations.

*Productivity gains tend to be high when output is growing more
rapidly, and vice versa. Indeed, there is evidence that output
growth tends to outpace productivity incraases as higher growth
rates are attainedsee Leon Greenberg, "Technological Change,
Productivity, and Employment in the United States," Report No. 2,
OECD North American Conference on the Manpower Implications
of Automation, Washington, D.C., Dec. 8-10, 1964, pp. 14 ff.

As a result of this tendency, periods of relatively big productivity
increases tend to be associated with periods *of rising employment
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Indeed, in the absence of rising productivity,
growth in production would necessarily be
less and product per capita lowereconomic
progress would be essentially frustrated.9

Secondly, the 2 million may refer to displace-
ment or disemployznent situations where indi-
viduals were taken off particular jobsand,
most often move to other jobs. But no one
really knows how many displacements actually
take place each year. Nor is there any clear
impression about the relative importance of the
economic, technological, organizational, and
other causes of employee displacements. While
2 million seems like a large number of displace-
ments for purely technological reasons (and a
smaller number would, very probably, be more
accurate) it should not be too surprising when
we consider both (1) our very large labor force
and (2) the dynamic, progressive nature of the
American economy. The key point is that dis-
placements are an integral part of the processes
by which economic change and progress occur.
The day that displacements cease to occur be-
cause of improved methods of productionthat
day will mark the start of a failing economic
system which no longer permits a rising stand-
ard of living and the power to compete success-
fully with other economic and political systems.
Also, on the day that technological displace-
ments do not occur or jobs do not "disappear"
we will no longer have sufficient labor to shift
from declining products to growth products, as
has taken place in the past. Thus, while dis-
placements take place because of changing job
requirements, the critical thing is that displaced
workers as well as new labor force entrants
(and reentrants) find other jobs. Job openings
appear when replacements are needed for people
who stop working (resignations, retirements,
leaves of absence, etc.) and because new jobs
are being created more or less constantly.

Thirdly, the point that automation or tech-
nological change should not be equated with
productivity is also relevant here. Mechaniza-
tion and automation equipment are desired for
what they can contribute to productivity gains
over the years. Yet, part of any productivity
increasebe it 3 percent or another figure
may result from nontechnological factors, (e.g.

not declines. In the abstract, all other things being equal, the effect
of increased productivity is to require less employment for a given
output. But in practice, experience shows that the employment-
increasing effect of output growth more than offsets the employment-
reducing effect of higher productivity.

*General Electric's chairman of the board Gerald L Phlllippe
recently told an audience:

"Without constantly improving machines, I submit that:
"1. Jobs would be plentiful perhapsbut arduous, boring, and ex-
tremely low-paying:
"2. Industry could not possibly produce what U.S. customers re-
quirenot in quantity, not in quality, and not at a price that
people will Par
"3. Competitively, America would disappear from the world scene.

"The only real security any of us can haveas a comPanY, as an
industry, as an economic societyis to achieve competitive coats,
worldwide, through improved productivity."
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high versus low output periods) especially over
a relatively short span of years. Just as auto-
mation cannot be given full credit for al! short-
term productivity gains, displacements and un-
employment have a variety of causes other than
technological change.

When these qualifications are considered, the
statement that we are loging 2 millinn As* acme
other number of jobs annually ceases to be
frightening. The distinction between displ 'e-
ments and net increases in unemployme7
well as the difference between assuming no out-
put growth and observing how much growth is
actually occurring are critical to our under-
standing of employment and unemployment
trends.

Automation as a Cause of Unemployment

The main charge made against automation
seems to be that it creates problems of labor
force adjustment far greater than any we have
come through in the past. The critics concede
that past technological change has meant eco-
nomic progress, and that the economy has ab-
sorbed displaced labor through growth. But,
it is said, automation proceeds so rapidly and
radically that labor force adjustment cannot
keep pace. As a result, it is charged, automation
creates a pileup of the unemployed.

If true, this serious charge would suggest
that certain distinct trends could be identified
in available statistics on unemployment
amcng the unskilled blue-collar workers, those
in manufacturing, those in depressed areas, and
those out of work for extended periods. Thus,
these assertions may be tested by examining
the statistics."

10 The discussion which follows is based on the anal"tield tech-
niques and statistics (updated where poesible) developed by B. A.
Gordon, University of California, in "Has Structural Unemployment
Worsened?" Industrial Relations, May 1964, pp. 63 ff.: see also the
Feb. 1965 issue, PP. 111 ff. The Bureau of Labor Statistics. U.S.
Department of Labor, regularly publishes data dealing with the
percentages of total unemployment accounted for by particular occu-
pations, industries, age/sex groups, etc. However, one of Professor
Gordon's contributions is to provide the analytical rationale for using
these (fraction of total unemploy.nent) statistics as indicators of
labor iorce adjustment. With U representing a total unemployment,
the labor force, and the subscript s referring to a specific labor force
group designations such as manufacturing, white collar workers,
etc., Professor Gordon's identity is:

Ui U Li Ui=
Li L

X
L

If i represent (say) blue-collar workers, the statement is that the
fraction of total unemployment represented by blue-collar workers,
Ui, is equal to the ratio of the blue-collar unemployment rate Ui to

Li
the overall unemployment rate U. weighted by the blue collar repre-

sentation in the total labor force Li. Thus, comparisons of the

Percentages of total unemployment represented by the several labor
force groups over selected years reflect (1) how a group's unem-
ployment rate compares with the national rate and (2) the changing
importance of the group within the labor force.

By themselves sharp rine or declines in particular group wham-
ployment rata* tell us little about how a particular group has beeti
affected by such phenomena as automation of how effective the labor
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Figures 3-6 show the fraction of total unem-
ployment represented by specified work force
groups during selected years." These years
have been chosen so as to exclude years of eco-
nomic recession when the predominant cause
of unemployment was a slowdown in business
activity generally. Since we want to under-
stand the impact of automation, not of reces-
sion, only years of hieh business activity have
been selected.

Blue Collar and White Collar Unemployment

For example, consider the assertion that
automation is creating jobs which can be filled
by skilled workers while the less skilled remain
unemployed. If this were true, we should ex-
pect to find that unskilled blue collar workers
account for growing percentages of the un-
employed, while white collar and service
occupations represent progressively smaller
percentages.

Figure 3 shows the occupational groupings
of the unemployed based on the last job held.

WHITE
COLLAR

BLUE
COLLAR

21. 6 21. 4

Ak
*In

20. 5

.1 19.3

17. 5

SS. 8

0041...52.6

41( 411-10 41. 3
52.0 N6. 8

44.4

15. 0
14. 7

'A.- 14. 4. 1

SERVICE
13. 8

D. 6 13.4

1448 s*3 51 54 6i14

Fractions of Total Unemployment
for Other Occupational Groups (1964)

- No previous work experienve 16. 0
- Farm 3. 7

Figure 3.-Percentage of total unemployment accounted
for by sak major occupational group (selected years).

Source: Figures S4 based on Bureau of Labor Statistics data.

force adaptation to the phenomenon has been. A rise in a specified
group's rate when compared with the overall unemployment rate
may show that the group's "relative unemployment rate" (Gordon's
term) has not risen so that the prevailing structure of unemploy-
ment rate differentials remain unaffected. Further, even if a
group's relative unemploment rate climbs upward, it need not
spell a "structural unempbyment" problem If (1) the group repre-
sents a declining proportion of the total labor force, (2) other labor
force groups can absorb most of the displaced workers, and (2)
labor force participation rates do not decline significantly as a result
of Prolonged unemployment.

11All of these charts have been plotted on a uniform ratio (semi-
logarithmic) scale.

It is interesting to note that over the last few
years the blue-collar share of total unemploy-
ment is noticeably lower than in previous
years dince 1953 it has declined steadily and
significantly.

While white-collar unemployment rates have
remained relatively low and their employment
has been generally growing throughout the
postwar period, we see that the fraction of un-
employment represented by white-collar workers
has been rising since 1956.

Although throughout the whole postwar pe-
riod the unemployment rates of service workers
have been generally falling relative to the over-
all unemployinent rate, their more or less stable
share of total unemployment, around 14 percent,
is ascribable to their growing importance in the
labor force.

SKILLED
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foremen. etc.)

If0

28. 5

Z6.S.
SEMI-SKILLED . 5

..... ap
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26. 0 11111)24. 1

.23. 3
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(Laborers, excluding

farm & mine)

14. 8
14. 0

A
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IL 1 1. 8

I I I

1948 '53 '56 '59 '62'
I 0

Figure 4.-Percentage of total unemployment accounted
for by blue collar workers according to relative degree
of skill (selected years).

Now note the blue-collar group in more de-
tail. Sometimes it is alleged that unemploy-
ment has been growing increasingly severe
among the unskilled blue-collar workers, and
perhaps the semiskilled-in fact, most casual
observers of the economic scene almost assume
that this is true. It is true that unskilled la-
borers have unemployment rates which are
almost twice as high as the national average;
to repeat an obvious and familiar fact, highly
qualified workers have always had an easier
time finding and holding jobs than those with
less to offer. Yet the proportion of unemplo-
ment accounted for by unskilled and semiskilled
blue collar workers has been declining persist-
ently in recent years (see figure 4).
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Thus, the statistical record shows exactly the
opposite of what we would expect to find if
automation were causing the adjustment prob-
lems for blue-collar workers that some have
attributed to it. The point is that while the
blue-collar unemployment rate has maintained
its comparatively higher relationship to the
overall unemployment rate, the percentage of
blue-collar workers in the labor force has been
declining fairly steadily so that they represent
a declining fraction of total employment. This
suggests that, the pessimists to the contrary,
labor force adjustment is still both viable and
vigorous with the displaced finding jobs
elsewhere.

Goods and Service Industries

If automation hits goods industries far more
than those which render services, as some have
asserted, we should expect to note severe work
force adaptation problems in manufacturing.

The manufacturing panel on figure 5 shows
that manufacturing's share of total ununploy-
ment has been dropping continuously since
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Figure 5. Percentage of total unemployment accounted
for by primarily "goods" producing industries.

1956. During years of high level economic ac-
tivity, the unemployment rate in mannfacturing
is only slightly above the overall unemployment
rate. Manufacturing's decreasing share of total
unemployment is partly explainable by the fact
that it now accounts for a smaller fraction of
the labor force than it did about .15 years ago.

The important point for our purposes, how-
ever, is that once again, automation seems ab-
solved of creating the labor force adjustment
problems which lead to massive unemployment.

In contrast, faced with rapid growth in de-
mand, the service industries appear to be facili-

tating work force adjustments by absorbing
workers, as the long-term trends suggest they
should. The growing proportion of the labor
force made up of service workers with their
below average unemployment rates strongly
suggests that the service industries have been
drawing labor from other parts of the economy
as well as from additions to the labor force.
Thus, it is not too surprising that a relatively
small increase has occurred in the fraction of
total unemployment assignable to basic service
industries and trade (see figure 6).
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Figure 6.-Percentage of total unemployment accounted
for by primarily "service" industries.

The agriculture and mining, etc., data in
figure 5 merely remind of the fact that there
has been a dramatic long-term progressive slide
in both employment and unemployment in in-
dustries which draw their products from the
earth, so that the extractive industries account
for a very small fraction of unemployment
today.12

121n examining the ease against automation, we have tested the
usual assumption that the impact of automation is to be found in
manufacturing. Actually, as a recent study by the Machintry and
Allied Products Institutes (George Terborgh, "The Automation
Hysteria") points out, the most important applications of auto.
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Depressed Areas

It is sometimes argued that as a result of
automation, some particular areas have become
depressed, with increasingly concentrated un-
employment over the years.

Total U.S.
Usemployment

(add 000)

Percentage of
Total in
Labor Market

Areas

4, 691 3. 513 3. 931 4,007

El

ll
El

5.

1959 a)I 1159 1160 1962 1961

4, 166 3, 376

96.5%

a) Figures available for oaly 147 areas.
b) Figures available for only 149
c) Preliminary (11 month) is

1964 c)

Figure 7.Percentage of national unemployment found
in 150 major labor market areas.

Source: Figures 7-9 are based on pp. 119-21 0 Otto Eckstein's
article "Aggregate Demand and the Current Unemployment Prob-
lem," in UnemPlownent and the American Economy, Arthur M.
Ross, ed. John Wiley & Sons, 1964, and the Manpower Report of
the President, 1065, pp. 248-245. Professor Eckstein of Harvard
University is now serving as a member of the Council of Economic
Advisers.

From examination of a number of years of
data dealing with the 150 major labor market
areas, we are in a position to judge whether
such areas represent greater, stable, or declining
fractions of national unemployment.

Figure 7 shows that year after year, the 150
labor markets contain smaller fractions of the
unemployed. It appears that the unemployment

Unmploymant
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Unimployinant 5. 5%
Rate

7
150
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1960
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S. 6% S. 6%

1963 1964

S. 7% 5. 2%

Figure 8.Number of major labor market area* accord-
ing to unemployment rate category.

mation may have taken placer in Zeta processing, information storage
and retrkval, aceounting, and related functionsthat is, more in
odice-typo work than in factories. Applications of automation to
straight production, while kolate4 examples can ba dramatic, have
not Nay taken hold very widely.

is becoming more widely dispersed across the
Nation rather than building up in a relatively
few areas.

In addition, unemployment is becoming less
severe within the 150 labor market areas.
Figure 8 shows the 4 most recent full years
when the unemployment rate stayed within the
narrow range of 5.5 to 53 percent. While the
overall rate was relatively stable, out of the
150 labor market areas, the number with less
than 6 percent or higher rates rose more or less
steadily. The number with 6 percent or more
diminishedfrom 58 to 41 in 1963. Of course,
the greatest improvement occurred during 1964
when the national unemployment rate dropped
to 5.2 percent ; the number of areas with 6
percent or more fell to 30.

Finally, within the 150 labor market areas,
the percentage of the unemployed with lower
than 6 percent unemployment rates rose from
about 62 percent in 1959 to about 70 percent in
1963 (see figure 9). The fraction of total un-
employment with 6 percent or higher rates
declined accordingly.
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Figure 9.Percentage of total unemployment in 150
major labor market areas according to unemployment
rate category.

All in all, the occupational and industrial
distributions of unemployment show that work-
ers in the jobs and industries which are supposed
to come to be most susceptible to automation
generally represent a declining rather than a
rising fraction of the unemployed. The mean-
ing of this decreasing share of unemployment
is that workers who have been temporarily or
permanently displaced from specific jobs with
individual firms have generally become reem-
ployed. They have either gone back to their
old jobs because of improving business condi-
tions and growth or have found new jobs, as is
typical within the ongoing process of labor
force adaptation. Consequently, there is little
evidence_for the assertion that automation has
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been causing a buildup of the unemployed.
This generalization applied to occupations, in-
dustries, and the older major labor market
areas.

Long-Term Unemployment

Look more specifically at the long-term un-
employed. To believe the theory that automa-
tion has created insoluble adjustment problems,
we should expect to find white-collar and service
workers representing a smaller portion of the
long-term unemployed while blue-collar work-
ers represent a larger share. Figure 10 shows
that the opposite is true. From 1957 to 1964
the white-collar share of long-term unemploy:-
ment rose from about 17 to over 23 percent,
while the blue-collar fraction declined from
about 58 to under 47 percent. The share of
long-term unemployment represented by service
workers have varied slightly around the 14
percent mark.
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Figure 10.-Percentage of total long-term unemploy-
ment (15 or more weeks) accounted for by each occu-
pational group.

Source: Bureau of Labor Statistics data.

The most dramatic change in the composition
of those who have been unemployed for more
than 15 weeks appears among those without
previous work experience.

Turning to a comparison of long-term unem-
ployment by industry (figure 11) , we find that
goods-producing industries, such as construc-
tion and manufacturing, represent generally
declining portions of the long-term unemployed,

while the trade and service industries were
generally on the rise.

Judging by the occupational and industrial
characteristics of the long-term unemployed,
then, it is abundantly plain that long-term un-
employment has not increased among those
groups of workers that were purportedly most
affected by automation since 1957. Once again,
we have strong indications t;hat; the labor force
adjustments required to move workers from
industries and jobs susceptible to employment
declines into areas of employment growth has
been occurring in a significant way.
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Figure 11.-Percentage of total long-tcrm unemploy-
ment (15 or more weeks) accounted for by each indus-
trial group.

Source: Bureau of Labor Statistics dMa.

Clearly the available evidence indicates that
automation has not been creating problems of
labor force adjustment and unemployment as the
automation pessimists would have us believe.
While there is always room for improvement,
the labor force adaptation process continues to
be as persistent and widespread as the other
forms of sweeping change throughout our econ-
omy (e.g., population growth, amounts and pat-
terns of total spending, technological advance,
foreign competition, tastes, values, and judg-
ments about our personal and national goals)
which necessitate job changing. Both the sta-
tistical evidence and the urgency of automation
make it inappropriate and futile to scourge auto-
mation as the impediment to a fully employed
and rapidly growing economy.
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Causes of Unemployment: Some Promising
Areas for Study

Unemployment is a serious problem, even if
we cannot cast automation as the villain of the
piece. Excessive unemploymentpersistently
over 4 percent of the labor force despite an
uninterrupted boomcan represent a searing
human problem to the individual man out of
work and a major national concern to a free
economy committed to economic growth and
progress.

This paper cannot begin to cover the complex
question of the causes of unemployment. How-
ever it may be appropriate at this point to
identify a few areas where further study could
be productively directed in efforts to understand
the causes of unemployment.

1. One important factor affecting employ-
ment and unemployment is the rate of growth
in the volume of output and sales. With an
expanding labor force, a period of relatively
slower growth normally will generate a higher
unemployment rate. Thus, for example, in the
period 1947-57 the rate of growth in output 13
was 3.7 percent per year ; in 1957-64, the annual
rate of growth slackened to 3.0 percent. Not
surprisingly, unemployment increased from 4.2
percent in the former period to 5.7 percent in
the latter."

2. Another factor at work in this same period
is the rate of growth in the labor force. In a
period of rapidly growing labor force, the econ-
omy must either grow faster or experience a
rising level of unemployment. Thus one fur-
ther reason why unemployment averaged higher
in 1957-64 than in 1947-57 was that the civilian
labor force expanded at a somewhat faster rate
(1.4 percent versus 1.1 percent yearly) .

This factor of labor force growth is an ex-
tremely important factor right now and for the
inunediate future. The big surge in numbers
of babies born right after World War II is just
now hitting the labor force as these people
reach the ages of 18-21. One of the critical
problems facing the country in the next few
years will be to expand job opportunities fast
enough to absorb unusually large numbers of
young people entering the labor force.

3. An additional factor affecting employment
and unemployment is the changing composition
of total demand. The well-known trend toward
greater proportional demand for services com-
pared to goods (especially food and clothing)
carries with it greater needs for service work-
ers and a lesser demand for those in farm and
factory occupations." Similarly, both the mag-
nitudes and types of defense spending go a long
way in accounting for the higher employment
levels in the white-collar and skilled occupa-

tions, while the lower-skilled and blue-collar jobs
lag behind or even decline in some instances.

A Bureau of Labor Statistics study, "Employ-
ment Impact of Changing Defense Programs,"
(Monthly Labor Review, May 1964) has pointed
out how new types of ...ailitary spending have
affected job opportunities for workers in defense
inangtries:

In the five major defense related industries, pro-
duction workers fell between 1958 and 1963 from
64 to 57 percent of all workers . . . compared to a
drop of onbr 1 percent (from 75 to 74) for all U.S.
manufactm. g. Another evidence of changing oc-
cupstional ttterns in defense work comes from
a recent survey covering ieveral hundred thou-
sand en-p;oyees in plants making aircraft, missiles,
and space vehicles. Between 1955 and 1961, hourly
employees fell from 75 to 14 1 ercent of the total
number of workers survey 2 I while engineers, sci-
entists, and technicians ir.zreased from 14 to 22
percent.

4. Any analysis of employment and unem-
ployment trends must include a discussion of
the "price." More specifically, the differing
compensation costs of employing different labor
skills in various industries obviously will have
some effect on hiring patterns. Just as prevail-
ing prices influence the quantities of goods and
services both that purchasers demand and that
sellers supply, in the same way, pay and bene-
fits affect both (1) the numbers and kinds of
employees that firms hire and (2) the supply
of labor (the labor force) . Thus, for example,
higher pay and benefits levels tend to discour-
age the demand for labor while at the same
time increasing the number of job seekers.

The point that fast wage increases may ad-
versely affect job opportunities invariably raises
controversy and emotional responses. Never-
theless, logic and evidence alike would suggest
that any careful inquiry into the causes of un-
employment must include an examination of
this point.

13 As measured by gross national product in constant dollars.
These rates were obtained by using the equation

log yt = a + bxt -I- czt,
where xt = 1, 2 ... 11 from 1947-57 and had the constant value
of 11 from 1958-64 and xt = 0 from 1947-57 and 1,2 ... 7 from
1958-64.

u Arithmetic average of annual unemployment rates over the two
periodQ.

no Former Bureau of Labor Statistics Commissioner Ewan Clague
stated: "A very large part of the increase in professional workers
has been due to population growth. For example, a greater number
of teachers are needed to serve the rising number of school-age
children; and the large increase in medical personnel is resulting
from our growing population with its changing age distribution
and increasing willingness and ability to pay for medical services.
... The different rates of unemployment growth among industries have
been the most important single factor determining the occupational
distribution of employment has resulted from greater-than-average
growth in industries employing large numbers of these workers: for
example, State and local government; finance, insurance, and real
estate; trade; and business and professional services: coupled with
the much slower growth in industries in which smaller numbers of
white-collar workers are employedmining, manufacturing, and
transportation." "Effects of Technological Change on Occupational
Employment Patterns in the 'United States," Report No. 5, OECD
North American Conference on the Manpower Implications of
Automation. Washington, Dec. 8-10, 1964, pp. 8-4.
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The Positive Value of Automation

It is extremely important that clearer per-
spective be gained on the relationship of auto-
mation, employment, and unemployment. Lack
of understanding on this point could lead to
formal or informal restraints on the pace of
automation. Such restraints could seriously
jeopardize the needed positive values of auto-
mation. Such positive values relate to a rising
standard of living, intensified competition, and
the national defense.

Rising standard of living. Comparisons of
the economic well-being of different nations are
sometimes expressed in terms of how many
hours of work, on the average, are required to
buy a given product or service. It is a source
of pride and satisfaction that the average hour
of work will command more goods and services
in America than in just about any other nation
because we currently produce more in an hour.
Facing the future, it is an inescapable fact that
if we want an hour of work to buy still more
goods, we must be capable of obtaining that
additional output from an hour of work.

Stated more fully, a rising standard of living
depends on continuing gains in efficiency or
productivity. Each hour of work, each piece
of capital equipment, each unit of raw material,
each foot of floor or land space must be made
to yield progressively greater output. Over the
decades, productivity increases have primarily
come from the combination of advancing tech-
nology and upgraded human skills. Our eco-
nomic future depends on rapid gains in the
quantity and quality of both types of produc-
tive resources.

Solutions to our poverty problems hinge on
making it possible for more people to contribute
to, and thus share in, a larger output of the
necessities and luxuries of life. The expanded
use of modern technologyand much-maligned
automationgives us an effective tool for cop-
ing with urban slums and congestion, inadequate
educational facilities, and other social problems.
Without improving productivity, we cannot
deal with these problems successfully.

Intensified competition. As long as we be-
lieve (justifiably) that a free enterprise system
provides the most e Tective means of producing
and distributing the goods and services which
make up our level of living, businessmenand,
indeed, nationswill compete to make and sell
more and better goods at lowest prices. Auto-
mation is introduced and furthered in an effort
to secure a winning edge over competitors.
Slowness in updating production facilities and
penetrating new markets can mean the differ-
ence between business success and business

collapse. The loss of jobs and income because
a business fails to compete successfully repre-
sents a very significant form of technological
unemployment. Using the closing of the Stude-
baker plant to illustrate the complexity of
causes of unemployment, Dr. Ewan Clague,
former commissioner of the Bureau of Labor
Statistics, stated :

It [the Studebaker plant] was an old plant which
did not rank high in automated equipment. An
important cause of the shutdown was a lack of
sales, over which neither management nor labor
in the iolant itself have much control. In fact, it
might be argued that automation as such had little
or nothing to do with that closing. Yet in another
sense, it could be considered a cause because it may
have been teclmological advances elsewhere in the
industry which reduced the South Bend plant to
nonprofitability. 16

Today the march of technological advance is
worldwide. The adoption of automation by
more countries means that both the sources of
production and the markets for many goods
are now on an international rather than just a
national scale. Time was when certain areas
of the United States were recognized as the
leading worldwide suppliers of particular prod-
ucts. How quickly things can change is sug-
gested by the drop in America's share of major
(nonmilitary) manufactured goods sold by the
principal industrial nations in world markets
from over one-fourth to just under one-fifth in
just the last'10 years.

Today the race is to the swiftand the
stakes in the domestic and international auto-
mation competition are high : to the leading
firms, industries, and nations will go the fastest
rises in income, jobs, and general economic
prosperity.

National defense. The worldwide acclaim that
greeted the Russian launching of Sputnik
I on October 4, 1957, provided dramatic evi-
dence that science and technology are instru-
ments in the cold war battle for the minds of
men that is raging between democratic capital-
ism and dictatorial communism. Perhaps more
than ever in the past, the respect granted a
nation depends on its demonstrated ability to
raise living standards and defend itself if
necessary. Sputnik symbolized the fact the
nation or gropp of nations with the highest
capabilities in science, technology, and auto-
mation stood the best chance of enriching and
protecting the lives of citizens.

Automation makes very significant contribu-
tions to national defense in two ways. First,
for example, computers are extremely valuable
in the design, construction, and operational use

0 Ewan Clague, "What Employment Statistics Show" Automa-
tion, Apr. 1964, p. 66.
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of the many modern weapons ranging from
radar to rockets. Computers outpace humans
in making the very large numbers of high speed
and precise calculations that are required in
all phases of modern weaponry. Secondly,
automation may help in partially overcoming
the labor shortages that occur during defense
emergencies so that the civilian standard of
living can be maintained. Automation is neces-
sary to have both "guns and butter." With
modern wars involving the whole populace,
modern production methods are the order of
the day.

If Khrushchev's successors "bury" us under
a flood of goods or a string of bombs, it may,
very possibly, be because they can prove that
their kind of economic system encourages and
achieves higher rates of technological progress
than "the decadent capitalistic order."

In the light of (1) our desire for a rapidly
rising standard of living, (2) the realities of
domestic and foreign competition, and (3)
peace on earth and in space, the real "problem"
of automation may very well be, "Is automation
occurring rapidly enough?"

Public Policy on Automation

Public policy with respect to automation is
a matter of obvious interest in view of the
many proposals advanced from time to time
which attempt to deal with the effects of
automation. These include :

proposals which proceed from the as-
surnption that automation is a major factor
in creating the current unemployment
problem;
proposals which promote education and
training in order to equip the labor force
with new skills needed for an age of
advancing automation;
proposals which encourage industrial
expansion and national economic growth in
.general or business investment in particu-
lar, including investment in modernizing
automation equipment.

Some Mistaken Approaches

There is widespread concern that the unem-
ployment rate of recent years has been need-
lessly high. If wise policies can be instituted,
most economists believe, our economy should
be able tc.., reduce this rate significantly and, in
doing :o, help alleviate both the drain on U.S.
productive capability and the personal hardship
on individuals which unemployment represents.

In understandable concern about unemploy-
ment, however, some, of the critics of automa-
tion seem to imply that the cure for unemploy-

ment must be found in slowing down or at least
regulating the further introduction of automa-
tion. Actually few serious proposals are ad-
vanced at the policy level to impose specific
constraints on the introduction of technology.
Nevertheless the stare images invoked of auto-
mation as a job-destroyer and "curse" on
society have the practical effect of stimulating
public and employee anxiety about and even
opposition to the spread of new technology.

But, as we have seen, the evidence suggests
that excessive unemployment cannot be attrib-
uted to automation. Thus measures to discour-
age automation would seem a most unpromising
approach to the reduction of unemployment, and,
in view of the positive benefits of automation,
a potentially damaging path to follow.

Another brace of "solutions" to unemploy-
ment is built, like the 2-million-jobs-lost-per-
year arithmetic discussed above, on still an-
other new version of "political arithmetick." 17

To balance the 2 million jobs per year which
are purportedly "lost" through automation,
some of the same political arithmeticians have
come up with- two new pieces of arithmetic
which are supposed to show how large numbers
of jobs are to be "created" through such meas-
ures as the shorter workweek, the shorter work
year and higher pay premiums for overtime
work. The stated objective of such measures
is to "spread" the work by making it preferable
for employers to hire new employees rather
than offer longer hours to those already
employed.18

Thus, we are now given numerical calcula-
tions which purport to show how many new
jobs would be "created" by reducing the work-
week by a specific number of hours (or a chang-
ing number of hours which varies with the
severity of unemployment over the business
cyclethe so-called "flexible" workweek pro-
posals). The number of man-hours "opened

17 Students of the historical development of economic doctrines
regard the English economist Sir William Petty (1623-87) as one
of the most important contributors to the development of modern
economics. One of Petty's contributions is described by Eric Roll
in this way: "In his Political Arithtsetick, written probably in 1672
and published in 1690, Petfy states explicitly a new approach to
economic inquiry which he knows to be still unusual. 'Instead,' he
says, 'of using only comparative and superlative Words, and intel-
lectual Arguments, I have taken the course . . . to express myself
in Terms of Number, Weight, or Measure; to use only Arguments of
Sense, and to consider only such Causes, as have visible Founda-
tions in Nature.' Iy truly adhered to this manifesto of empir-
icism: and his to fame is generally conceived to rest on the
part he playeet e the foundation of a science of statistics. There
can be no doub: :hat Petty is rightly regarded IPA the first 'to develop
this sister disc ne of political economy." Eric Roll, A History of
Economic That...At, 8d ed., Prentice-Hall, Inc., 1956.

By contrast the modern version of "political arithtnetick" dis-
cussed above involves the use of over-simplified arithmetic calcula-
tions as a substitute for rigorous economic analysis which draws
heavily on the relevant facts. It is "political arithmetick" in tha
sense that seemingly scientific analyses are used in an effort to
generate widespread appeal for a proposal without fully discussing
the fatal defects inherent in the proposal.

18 The relevance of this discussion to the question of automation
may be seen from the fact that the President's 1965 message to
Congress on labor legislation, in explicitly rejecting aborter work-
week proposals, referred the whole question of "work periods" to
the Commission.
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up" by the workweek reduction is divided by
the new basic or reduced workweek and the
result is supposed to represent the number of
new jobs "created" or the amount by which
unemployment might be decreased. The same
process of adding and dividing of man-hours
is also used to justify the higher pay premiums
which are supposed to provide the penalties or
disincentives required to sharply reduce over-
time work : all the overtime hours worked in
plants across the Nation are added up and then
divided by 40 hours to arrive at an estimate
of the number of jobs that are supposed to
appear because of "elimination" of overtime.

Unfortunately, however, the labor force does
not consist of homogeneous units which can be
freely substituted for each other. When an
employer in San Francisco needs some extra
hours of highly skilled labor, he cannot hire
an equivalent number of unskilled West Vir-
ginians who happen to be unemployed. Fur-
thermore, if the need for extra hours of work
is temporary, it may be highly unworkable to
call in new people as against offering overtime
to present employees.

To be more specific, the jobs computed under
this political arithmetick will "add up" only if
enough unemployed people with the required
skills are available, willing, and able to work
at those jobs where longer hours are currently
being worked. In other words, we must take
another look at the additional available labor
supply which the unemployed comprise.

During May 1965 almost one-half of the un-
employed were under 25 years of age and almost
one-fourth of the unemployed had no previous
job experience and were in search of their first
job. With the largest single group of the
unemployed consisting of young, inexperienced,
and untrained persons, it is indeed questionable
whether they are suitable candidates for the
jobs that would be theoretically created by a
shorter workweek or a major reduction in over-
time work. In fact, one of the most frequent
reasons for overtime is that many plants are
currently experiencihg great difficulties in
obtaining qualified workers.19

Another look at the unemployment statistics
sheds more light on the growing tightness of
labor markets. Against the seasonally adjusted
average national unemployment rate of 4.7 per-
cent during June 1965 must be compared to
the 3.2 percent unemployment rate for all men
20 and over and the 2.4 percent unemployment
rate for married men. For women 20 years
and over the 4.8 percent rate was virtually the
same as the 4.7 percent national average. By
sharp contrast the teenage unemployment rate
was over 14 percent. Considering the fact that
the labor force contains almost twice as many

men as women, the 3.2 percent and 4.8 percent
unemployment rates just cited point to the fact
that the overall average unemployment rates
for adults is somewhat below the 4 percent
interim full employment rate target enunciated
by the Council of Economic Advisers.20

More than ever it is very clear that our un-
employment difficulties center around the grow-
ing numbers of young, unskilled, inexperienced,
and untrained persons. This being the fact,
it is virtually impossible to understand how
basic workweek and overtime hour reductions
can create anything substantial in the way of
additional hirings.

The various spread-the-work proposals con-
tain an ever more fundamental error, of course,
in their basic economics. Such proposals at-
tempt to expand the demand for labor by rais-
ing its price. It is difficult to understand why
anyone should expect that more labor will be
employed when the employment costs of mak-
ing a unit of product go up. No matter how
well-intentioned, proposals which seek to help
the unemployed by raising the cost of being
employed will not achieve their objective.

The primary danger inherent in a short
workweek, the flexible workweek 21. or sharp
penalties on overtime, if actually brought about,
is that of halting the current 50-plus month
economic expansion by unstabilizing the labor
cost structure of our economy. Any current
reduction in the workweek or increase in over-
time penalty rates must raise unit labor sharply
in out or both of two ways. First, with the
growing shortage of adequately skilled hourly
employees, a shorter workweek means that
many more hours would have to be worked. at
overtime premiums in order to maintain cur-
rent levels of production. Secondly, even with
an excessive increase in overtime, employers
might be forced to hire unqualified or less-
qualified workers so that the prevailing pay
rates given for less-than-adequate productivity

10 See General Electric statement to congressional committees
considering double overtime legislation: "Why Double Time for
Overtime Would Hurt Employees, Economy."

20 This statistical computation which excludes youngsters is merely
intended as an analytical device to show where unemployment is
most highly concentratedamong youngstersrather than to mini-
mize the severity of this unemployment probleni. Another danger in
looking only at national statistics is that a 4 percent overall rate
tends to mask such serious problems as (say) an 8 percent unem-
ployment rate among nonwhites.

s The flexible workweek provides a particularly °vivid illustration
of perverse economics. Under this proposal, when sales and output
decline, the workweek would be reduced but weekly pay maintained
(so as to maintain purchasing power). The purchasing power
maintenance argument is understandable and correct up to a point.
However, it is axiomatic that constant income to employees for a
declining amount of work amounts to higher costs to employers
and, inevitably, higher prices to consumers which they may or may
not choose to pay. And the more sales and output decline, the
greater the upward pressure on costs and pricesthe more business
sales slacken the mire costs are raised. The hoped-for maintenance
of purchasing power fails to materialize because of offsetting reduc-
tions in employment. What good is a plan to guarantee weekly
take-home pay when the effect of the plan is to take people off
payrolls? It is difficult to envision a device which runs more effec-
tively counler to what is needed: It is like trying to stop a car that
has begun to roll down hill by hitting the accelerator (price rises)
instead of the brake.
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would in effect amount to an increase in pay
rates and unit labor costs. Such labor-cost
inflationary pressures are not unprecedented
and can persist as long as customers are willing
to pay higher prices for products. Our postwar
history shows that in the absence of sustained
wartime demand, inflationary surges lead to
recessions and much more severe unemploy-
ment than we are currently experiencing.

To make matters worse, an increase in the
overtime premium from 11/2 times to double
the basic pay rate would further magnify the
labor cost pressures of trying to provide more
man-hours during an already serious labor
shortage. It seems hardly sensible to try to
reduce our overall unemployment rate by 1
percent by taking a course of action which
could probably lead to another recession and
thereby much higher unemployment rates.

It should be clearly understood that a reduc-
tion in working hours brought about by work-
week and overtime cuts are not opposed on
moral, ideological, or emotional grounds. Rather,
the tests of suitability at a given time are essen-
tially those dealing with whether the decreases
in hours worked help us attain full employment
and the affluence stemming from a higher eco-
nomic growth rate or whether the proposed
changes actually work to defeat these employ-
ment and income objectives.

Further, it is also not argued that we will
never be able to reduce the average number of
hours worked in our society. Quite the con-
trary, the historical decline in hours worked per
week and per year provide grounds for opti-
mism and encouragement that we may earn
even more leisure in the future. The critical
word is earn because we must further increase
productivity and output to the point where we
can have both more goods and services and
more free time to enjoy them as well .3 other
pursuits. When, then, may or can working
hours be reduced without endangering our
economy and our national security? The an-
swer essentially depends on the following three
considerations :

(1) We will work fewer hours when we
make the conscious decision to take a larger
portion of our rising incomes in the form
of more leisure ;
(2) Shorter hours become increasingly
realistic when we can demonstrate that we
are capable of sustaining an economic
growth rate which is high enough to attain
both our domestic and international objec-
tives of affluence and peace ; and
(3) Shorter hours are earned and properly
paid for (i.e., they do not disrupt cost-price
relationships) when the added costs of
shorter hours plus other desired compen-

sation increases are within the limits of
productivity gains so that sudden and
excessive rises in unit labor costs do not
take place.

Positive Policies Toward Automation

Measures to deal with unemployment can
hope for more success and more general sup-
port if they are based on a recognition of the
positive values of automation. In fact, posithe
public policies toward automation can well
make a significant contribution toward the
alleviation of unemployment problems. Such
positive policies would have as their aim :

a high and sustained rate of economic
growth, and
an acceleration of education and training.

The fundamental condition for expanding job
opportunities is a flourishing economy. A high
rate of economic growth depends on a contin-
uing rise in the demand for goods and services
by consumers, industry, and government. In
a risk-taking, profit-oriented enterprise econ-
omy, business investment for plant and equip-
mentincluding automated plant and equip-
mentconstitutes the most critical form of
spending. This is so because business outlays
are initiating forces in the production processes
which create the jobs that yield the wages, sal-
aries, and other forms of income used to pur-
chase a standard of living. In addition, business
outlays which enhance the productivity of indus-
trial facilities, as automation attempts to do,
contribute to a faster rate of growth. Thus, at
the core of any effort to encourage growth, in-
crease employment, and reduce unemployment
must lie a widespread determination to encour-
age the expansion of industrial activity.

Much can be learned from the more or less
uninterrupted upward movement of our econ-
omy over about the last 50 plus monthsone of
the longest peacetime expansions in our history.
On the average, costs and prices have remained
reasonably stable, at least until recently ; em-
ployment has grown and unemployment is on
the way down. Thus far, the inflationary boom
and bust and major industry strike situations
which were associated with the four postwar
recessions have not occurred. Perhaps the cur-
rent smooth upward economic advance can be
taken as evidence of greater public, labor, and
management understanding of the folly of pay-
plus-benefits increases which create excessive
pressures on the cost-price structure.

It is well to note one obvious fact about our
current unemployment problem : the fact that
the unemployment rate has been moving in the
right direction. From a rate of 6.7 percent in
1961 to 5.7 percent 2 years later to 5.2 percent
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in 1964 and in 1965 to below 5 percent. This
sometimes seems frustratingly slow progress
but it is progress, not retrogression. In our
zeal to accelerate progress, we must take care
that any new steps do not jeopardize continued
progress. We want to continue doing those
things which have been helping to bring unem-
ployment down. The problem is not so acute
or discouraging that we should risk the jobs of
many of the 70 million people in an uncertain
effort to provide another 1 million jobs.

Yet still, though we have been moving in the
right direction, there is general agreement that
the employment picture has not been good
enough 1-- lmployment is still too high. What
else fr . lone?

One highly important development can be the
further upgrading of the Nation's education
and training processE Here truly is the key
to upgrading the personal skills and perform-
ance which the labor force needs in an age of
advancing automation.

There is the strong possibility that historians
who look back at the 1960's will describe the
decade as having a rebirth of education and
training. There has probably never been an-
other era when the value of up-to-date knowledge
was so widely recognized. Many factors are
involved : changing job requirements brought
on by automation and other advances ; the re-
sponsibilities of citizenship in a world tied more
closely together by science and technology ; and
about half a nation under 25 years old. Truly
education has become one of our most vital
needs. There are daily announcements of
training programs being started by community
groups, business firms, and local, State and
Federal governmental agencies. Despite cer-
tain problems, all of these efforts are desirable
and essential to a rapidly growing economy
headed toward full employment.

More and more business firms especially are
recognizing the stake which every company has
in encouraging its present employees to improve
their job skills. The socially responsible em-
ployer toda:- gives every encouragement to his
employees to upgrade their skills continually.
This may be seen especially among producers
of automation equipment. At General Electric,
for example, one of every eight employees on
the average is taking some kind of training or
retraining course ; employees engaged in training
rar ge literally from sweepers to scientists.

With the everincreasing complexity of indus-
trial processes, our first line a defense against
unemployment must lie in the continuing up-
grading of skills throughout the labor force.

Also fundamental is the importance of edu-
cation to the rising generationmaking sure
that those now entering high school have the

incentive and the opportunity to equip them-
selves for fruitful employment in the coming
years. Here we need to encourage efforts to
develop within the school systems an under-
standing of the contribution of technology and
the real significance of automation, as well as
a sense of e importance of education and
training. Helping to discourage dropouts is an
especially important aspect of this problem, and
industry has been trying to make a contribution
here.

We must remember, of course, that education
and job training is only, the first stepunless
jobs are created, through business growth,
training goes for naught.

These twin steps of promoting sustained
growth and accelerating education and training
are mutually reinforcing goals. The most effec-
tive training and upgrading of employee skills
occur during periods of rapid economic growth.
The questions of "training in which skills" and
"will jobs be available" then can be well an-
swered by employers who will be providing the
j obs.

The combination of economic growth and ad-
vancing work force skills are the essential steps
toward a fuller realization of the positive values
of automation.

Importance of Sustaining and Strengthening
U.S. Economic Performance

PerhapS it might be well to close this discus-
sion with a note on the critical importance of
achieving a balanced understanding of automa-
tion and positive public policies towards it.

Earlier we discussed some of the contribu-
tions toward economic progress which automa-
tion promotes. Here we should further point
out that a lot more is riding on U.S. economic
health now thar just the material well-being
of the American people. The stability and secu-
rity of the whole non-Communist world rest on
several important pillars, but clearly one is the
economic strength of-this country.

In our nuclear age, all-out war has become a
nightmare no rational power can risk invoking;
so ideological conflict must seek other means
infiltration, propaganda, sometimes limited
war, economic aid and trade, even the rivalry
of the space race. In such a long-term lower-
level conflict, economic performance plays a far
more important role than in any hot war. This
has been true since the Truman Doctrine was
enunciated. President Johnson's offer of large-
scale economic aid to North Vietnam was a
striking indication. In the past we sought to
"make the world safe for democracy" through
brute military power; in the era of the cold
warand for the foreseeable futurewe rely
primarily on America's industrial power.
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In such a world, our ability to achieve con-
structive results from advancing technology
and to promote sustained economic growth
takes on broad significance. If we should make
the wrong moves and weaken the economy, the
consequences would be serious indeed.

Another aspect of today's world is the resur-
gence of industrial strength in other nations,
notably the Common Market and Japan.

Jobs in American industry are more vulner-
able than ever before to international competi-
tion from these sources. As a reflection of the
benefits of expanding world trade, this is, on
balance, a great benefit to the U.S. economy.
But it does necessitate vigilant awareness of the
competitive imperatives which international
markets now impose. For example, proposals
to raise costs as an approach to solving unem-
ployment become completely self-defeating.

The overall challenge which economic prog-
ress poses to Americaand the spirit in which
positive policies must be foundwas summed
up in the following terms in a February 1965
speech by General Electric vice president Virgil
B. Day:

We in America are on the verge of a new eco-
nomic and social era. Our government has de-

dared war on poverty and unemployment. .. . We
are seeking ways to absorb a new wave of young-
sters into the work force and they are arriving on
the economic scene faster than new jobs are being
created. .. . We are worried about avoiding infla-
tion, improving our gold flow position in interna-
tional markets. . .. And we are all keenly aware
that a new era of international competition is
making the world smaller and harder to survive
in if you are inefficient. . . . We are trying to
solve our civil rights and equal employment prob-
lems, not only by ending discrimination but by
finding new jobs for those previously deprived.

The agenda is almost endless, but I suspect that
yeu will agree that most of the solutions depend
heavily on the ability of the whole economy to
grow, to prosper, and thereby to provide good and
numerous jobs.

Unemployment can represent one of the mint
searing human problems people face in modern life.
Solving this problem of those who face the future
without a job demands not only the humane con-
cern, but also the clearest thinking of all of us
employers, unions, government, academic students
of the problem, people of good will everywhere. In
this area, let us remember there is no necessary
conflict between hard-headedness in promoting job
opportunities and soft-heartedness in concern for
our fellow man. We must achieve results, in terms
of more and better jobs, on a firm basis. In the
end, the man whose compassion counts most is the
one who produces meaningful results.
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APPENDIX

Job Displacement in America's Industrial History: A Brief Perspective

Concern over the ability of the economy to
absorb labor displaced by technological change
is understandable ; but it may be instructive
(and reassuring) to look at what has taken
place in the past.

U.S. history reveals bow important and nec-
essary. both the growth and displacement effects
were in making this the world's wealthiest
nation. At the birth of this country, about 90
percent of the gainfully employed were in agri-
culture and all of their efforts were necessary
to feed and clothe the Nation. Today, less than
3 percent of the work forceand a work force
with fewer childrenare on farms, and we
have the agricultural surplus problem. To be
sure, there were displacements and "silent fir-
ings" (of people who may have hoped for farm
jobs) . It is clear, however, that if there were
no displacement effect to make labor and other
resources available for the growth of other
industries, we would today be a poor, backward
nationif we survived at all.

Thus, displacement, associated with growth,
is a source of economic progress, not of
unemployment.

The fundamental differences between the ad-
vanced, high standard of living nations and the
underdeveloped, emerging countries center
around the conditions that make it possible for
technological change and automation to deliver
their benefits. Advance beyond the state of
bare subsistence requires that labor, capital,
and other resources be available for reallocation
to new industries. If agriculture or the several
major types of manufacturing or transporta-
tion, or any of the other basic industries never
experienced the quality and productivity im-
provements that automation makes possible, it
would be impossible to have the new products
and new industries that give us our broadly
based standard of living and variety of jobs.
For example, it has been stated that it would
require all, if not more than all, of the female
members of the population to handle the cur-
rent volume of telephone calls if automatic
telephone equipment did not exist.

The industrial diversification and job shifts
which have occurred in the dynamic American
economy from 1870 to 1960 are shown in figure
12. Over this period the work force increased
more than fivefold, from 12.8 million to 68.9
million. Along with this tremendous employ-
ment growth, very dramatic changes in the
kinds of work occurred. After the Civil War
over half of the employment was in industries

which extract their products from the earth.
Today the combination of agriculture, mining,
forestry, and fishing account for slightly less
than 10 percent of the jobs. While the fabri-
cating industries (manufacturing and con-
struction) have expanded steadily, the speciali-
zation aiding, personal service, and life enrich-
ing industries have grown proportionately more
rapidly. The three last categories include such
industries as radio, television, public utilities,
transportation, communication, beauty shops,
medical and health services, education, enter-
tainment, and travel. To have an evergrowing
diversity of new products and services, con-
tinuous change must occur in work force
occupations and skills.
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Figure 12.Growth of work force in the United States.
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Our history shows that job displacement and
a labor force swelled by large-scale immigration
and a generally high birth rate have been
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matched by the growth of jobs throughout our
history. Indeed, economic historians have
noted that except during severe recessions or
depressions, we have always had some shortage
of at least one type of skilled labor or another.

Thus. America's industrial trends reflect how
automation or technological change has brought
two broad types of benefits to our populace.
As consumers, we have enjoyed an everwidening
variety and choice of goods and services. As

-

producers or workers, most jobs have trans-
formed from menial, backbreaking, and dan-
gerous chores to more interesting, higher
skilled, and higher paying activities.

Job displacement does indeed take place as a
result of technological changebut in combina-
tion with economic growth, such displacement
becomes not a curse, but an indispensible means
to progress for the entire economy and for the
creation of more jobs.
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Statement by the General Foods Corporation
In 1960 the company attempted to analyze

job displacements that might result because of
automation and technological changes antici-
pated in the succeeding 5 years. Technical,
engineering, and plant management people
were involved in the study. The job displace-
ment forecasts, as a result of the study, just
have not occurred. For example:

At the company's largest coffee opera-
tion, there were 1,020 regular hourly em-
ployees aS of October 31, 1959. Analysis
at that time indicated that the work force
would be reduced over the 5 succeeding
years by 210 people. During those 5 years,
extensive automated changes were in-
stalled. However, employment, as of
January 1965, at that unit was 1,063, or
an increase of 43 people over October 1959.

At the company's largest cereal plant,
employment for the year ending January
3, 1960, was 1,622. Judgment at that time
indicated that during the next 5 years as
many as 200 jobs would be eliminated.
However, as of January 1965, there were
1,683 regular employees working, or an in-
crease of 61 people. In this particular
instance, technical changes were intro-
duced in the manufacturing process ; but
at the same time technological application
in product development resulted in new
products which created additional jobs,
offsetting loss of others as a result of auto-
mated process changes.

These are only two examples, but they are
quite typical of employee experiences at our
other manufacturihg facilities. Like most
other large food coMpanies, we have been ap-
plying technical know-how in the areas of auto-
mation, product development, and other areas
of the business for many years. Its effect on
employees within our company has tended to
increase rather than diminish the total number
of job opportunities. In looking ahead to the
next 5 or 10 years, we would expect that the
application of technology in the development of
new and improved products which in turn pro-
vide new job opportunities will more than off-

set the loss of job opportunities due to the
application of automated processes.

We believe we have a very definite responsi-
bility to the Nation's economy, to our employ-
ees, stockholders, and consumers in our appli-
cation of technology, automation, and changing
methods. One example of this recognition of
responsibility can be illustrated in the following
experience. Three years ago it was decided to
close four outmoded manufacturing operations
two in Massachusetts, one in New Jersey,
and one in New Yorkand to consolidate the
manufacturing operations into a single, new,
modern facility in Delaware. In the interest of
protecting the employees at these locations,
everyone was given the opportunity to move to
the new location at the company's expense.
The company provided every employee and his
family the opportunity to visit the new location
before making a final decision. It, in effect,
was meeting its responsibilities to facilitate
occupational adjustment and geographical mo-
bility of employees that were affected. The
company worked closely with the unions who
were involved at the four plants in working out
the orderly transition to the new location.

As of today, the total employment at this
new large facility is approximately 1,700.
Fifty employees are still working at one of the
locations yet to be completely closed and 40 at
another, giving a total of 1,790 as against a
total employment of about 1,890 at the four
locations that were or are being closed. Out
of that total, 440 elected to transfer to the new
location. Termination pay was granted to those
who elected not to move as well as aiding the
employees in finding new employment. The
original estimate was for about 1,200 employees
at the new facility, but the application of tech-
nology in product development created new jobs.
Thus it is expected the total employment at the
new location will ultimately exceed that of the
original four locations.

This experience has contributedand should
in the future contributeto the national econ-
omy, provide better products for consumers,
and result in greater efficiency and productivity
which will benefit our stockholders.

To sum upthe application of automation
would by itself result in reductions in man-
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power requirements. However, in our com-
pany, the development of new products,
processes, and other technical innovations have
more than offset these manpower reductions.

We believe that this would be true for a very
wide spectrum of industry where business goals
are to provide new and better products and
services to the public.
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Statement by the General Telephone and
Electronks Corporation

The Impact of Automation upon the
Communications and Electronics Industry

U.S. Economy Has Undergone Large-Scale
Revolution

During the past 20 years, the American f.lcon-
omy has gone through a remarkable revolution.
This has been characterized by enormous ex-
pansion, the steady rise in our standard of
living, the unprecedented growth of existing
industries and the development of entirely new
ones, major changes in our markets, greatly
increased emphasis on research, and the devel-
opment of new products and servicesall of
these having been, in effect, a large-scale revo-
lution because of their magnitude, their impact
upon all of us, and the speed with which they
occurred. Paralleling this economic revolution
in the United States, we have witnessedand
have played a major role inthe economic re-
birth of countries devastated by the war. This
economic rebirth has brought the emergence of
an entirely new phenomenon in world history
a world market with every potential that term
implies.

We are starting a new decade in which all of
this country's businessmen will be faced with
more opportunities and more challenges than
ever before in our history. We have the choice
of participating in the growth and development
of the new and broader markets opening up
throughout the free world, and continuing to be
the leading factor in the world economy, or we
can miss this opportunity and gradually be out-
distanced by our competitors. This not only is
a new situation for American businessmenit
is also a new situation for all Americansbe-
cause the great advances in communications, in
the ability of the people of the world to main-
tain effective contact with one another, have
combined to reduce remarkably the obstacles of
time and distance which in years past have
inhibited the expansion of world trade. The
trade horizons of every country have greatly
broadened, and businessmen throughout the
world are seeing opportunities for increased
trade that they never saw before.

Moreover, this economic revolution through-
out the world is far more than a trend which
need concern only large industries. It is pro-
foundly affecting every industry and every
business. In its relative way, the small busi-
ness in a small town is just as deeply involved
as the country's major corporations.

Every business enterprise, large or small, is
faced with a whole new set of opportunities
and challenges.

Opportunities and Challenges

Let us examine four major opportunities and
challenges.

1. We must place greatly increased emphasis
on innovation and invention. Aside from con-
stantly improving our existing goods and serv-
ices and producing them at competitive costs,
we have the even greater challenge of develop-
ing entirely new products and services, new
ways of making them, and new ways of getting
them to customers here in the United States
and throughout the free world.

2. We must assure further automation and
mechanization of both our manufacturing and
our administrative processes so that we can
attain the higher volume, lower costs, greater
flexibility, and higher efficiencies which we will
need to compete in the marketplaces of the
free world.

3. We must be more effective managers and
develop new managerial skills. We must do a
better job of organizing, of instilling in our
management people that dynamic point of view
that makes things happen, that encourages
teamwork, that encourages the delegation and
acceptance of responsibility.

4. We must adapt our entire distributive
process more effectively to our existing and
potential markets. Worldwide markets require
a worldwide viewpoint, and that will mean
changing some ideas and practices we have
had for years.

All four of these challenges really add up to
315
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one overriding challengeand that is the neces-
sity for devoting greatly increased attention to
finding entirely new and better ways of doing
things. This is symbolized so effectively by
the need for further automation and mechaniza-
tion as a means of meeting the steadily in-
creasing demand for new and improved products
and services.

Automation and Industrial Growth and
Development

In approaching mechanization or automation
from the standpoint of its influences on the
growth and development of specific major in-
dustries, let us consider the communications
and electronics industries.

Growth of Communications Industry. The
growth and development of the communications
industrywith estimated revenues this year of
$13 billion, or more than double the total of 10
years agois one of the most impressive ex-
amples of automation in the history of this
country. I am referring, of course, to the
automation of the nation's telephone systems.
This has been a large-scale revolution, and
without it, this country could never have at-
tained the quality, quantity, and breadth of
telephone service all of us enjoy today. More
specifically, there are not enough women and
girls of working age in the entire country to
do the job of manually switching telephone
calls.

Enormous Amounts of Capital Required. Need-
less to say, automation in the telephone industry
has required enormous amounts of capital.
The General System today serves nearly 7 mil-
lion telephones (of which 6,300,000 are in the
United States, constituting the Nation's largest
independent telephone system) , and nearly 99
percent of these telephones are dial-operated.
Attaining this degree of automation has re-
quired the investment of enormous amounts
of capital. In the past 5 years alone, we in-
vested more than $1.6 billion in new plant and
equipment. This year we are investing a new
record total of more than $450 million, and
over the next 5 years an estimated $2 billion
will be invested in new facilities. Another way
of describing the investment required in the
telephone business is to point out that our
average investment per telephone is about $460.
In 1955, the comparable figure was $267, which
reflects a 70 percent increase in 10 years.
However, an average figure does not tell the
complete story because the investment repre-
sented by each new telephone today is far
greater due to steadily rising costs.

The steady expansion of automation of tele-
phone service in our operating areas has been
accompanied by increased, instead of reduced,
employment opportunities. In General Tele-
phone of California, for example, there were
some 716,000 telephones and 7,200 employees in
1955. Today, there are more than 1,600,000
telephones and nearly 15,000 employees. In
General Telephone of Florida, the number of
telephones has increased from about 260,000 in
1955 to more than 550,000 today, and employ-
ment has grown from 2,500 to nearly 5,000.
On a systemwide basis (which includes tele-
phone operations in portions of 33 States as
well as British Columbia and the Dominican
Republic) , the 7 million telephones we serve
today are in contrast to about 3 million in
1955. Employment in these telephone opera-
tions exceeds 59,000, against 32,000 5 years ago,
although the percentage of dial (i.e., automatic)
telephones increased during the same period
from about 80 percent of the 3 million tele-
phones in 1955 to nearly 99 percent of the 7
million in the General System today.

Taking the General System as a whole (in-
cluding the manufacturing as well as the tele-
phone operating companies), employment has
increased from 71,000 in 1955 to more than
117,000 today. Wages, salaries, and benefits
increased from $270 million paid in 1955 to
more than $600 million in 1964an increase of
more than 120 percent. This reflected not only
a greater total number of jobs but broader
employment opportunities and higher pay.
Without large-scale automation, growth of this
magnitude throughout our operations could not
have occurred, because automation was the key
to providing new and improved services and
products to meet the growing needs of our
customers.

Rapid Expansion of Electronics Industry. This
year, total sales of the electronics industry
should exceed $17 billion, or double the total
of only 5 years ago. The growth and develop-
ment of this relatively new major industry is
closely allied with automation and mechaniza-
tion. Consider these facts :

1. Without the large-scale use of automatic
and semiautomatic equipment, the electronics
industry, as we know it today, would not exist.

2. Without extensive mechanization, the elec-
tronics industry could not even remotely pro-
duce the vast volume and variety of goods
needed and demanded today by the public,
commerce and industry, and the Armed Forces.
Mechanization has been the key to greater pro-
duction volume, lower costs, higher product
quality, greater uniformity, and improved prod-
uct performance. In effect, mechanization has
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actually met what would otherwise have been
a long-term labor shortage.

3. The increased demand for, and availability
of, the products of the electronics industry has
brought a great expansion of the basic ma-
terials industries which furnish raw materials
and certain components, such as metals, glass,
chemicals, and plastics.

4. Thousands upon thousands of small busi-
nesses have been formed over the past few
years, especially the postwar years, to provide
components, materials, supplies, and services
for electronics manufacturers.

5. Hundreds of communities have gained new
economic strength, either through the expan-
sion of an existing facility or the construction
of a new plant or laboratory facility.

6. An enormous new business has sprung up,
completely outside the electronics manufactur-
ing business. This is the electronics distribu-
tion and service industrydistributors, jobbees,
dealers, servicemena business that did not
exist a few years ago and which has multiplied
manyfold since the war.

These are the ramifications of mechanization.
It is not a case of putting a machine to work in
one plant, or two plants. It is a case of creating
an entire set of industries, hundreds of thou-
sands of jobs that did not exist, millions of
dollars of personal income, of buying power,
and new lifeblood for the entire economy.

Administrative AutomationEleetronie Data
Processing. Aside from the automation and
mechanization of manufacturing processes, ad-
ministrative automationelectronic data pro-
cessingis opening up new concepts in business
management.

The parents of electronic data processing are
complexity and competition. Every aspect of
business is far more complex than it was 10
or 15 years ago, and this is true of our entire
economy. Much of this is due, of course, to
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the unprecedented growth and development of
technology, particularly in the past 10 years.
Today, science has so many facet that it is
extremely difficult to measure the j ytentials in
a few of the major fields, let alone grasp the
overall picture.

In addition to the increasing complexity
brought by the expansion of technology, the
emphasis is on speed and more speed. To stay
in the competitive race, operating information
must be made available at a speed and in a
variety that has never been available before.
The problem of compiling, transmitting, and
processing operating datasuch as payrolls,
production volume, costs, inventories, ship-
ments, and so onhas become increasingly
difficult and increasingly costly. There is less
and less time between events in this dynamic
economy of 1965, and because management
must base its decisions on those events, all levels
of management require more complete and
essential information faster than ever before.
But, even more importantly, new types of in-
formation, new tools for management, are
required.

More than ever before, and particularly in
today's intensely competitive economy, manage-
ment needs information in time to do something
about it. Where we were yesterday is signifi-
cant up to a point, but the real payoff comes in
knowing what is happening right now, so that
you can better control what will happen
tomorrow.

As our economy keeps on growing, there will
be an everincreasing premium on putting ma-
chines to work throughout the office to meet
the growing demands of the entire economy.
Man and present-day machines and methods
could never begin to do all the administrative
work that will be required of him in the years
ahead. Greatly increased use of machines is
the only way we will be able to develop pro-
cedures to handle the administrative loan of
the future.
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Statement by Honeywell, Inc.
Honeywell makes a highly technical product

line. One in five of every employee on our pay-
rolls is engaged in technical activities, and about
one in eight of all of our employees is a pro-
fessional engineer or scientist. Without tech-
nological change, there would be no Honeywell.
Over the past 75 years, we have continued in
business and have enjoyed a very rapid growth
for one reason and one alonethe development
of automatic means of doing what previously
either had been done by hand or was not capable
of being performed at all. We have, therefore,
lived and prospered under conditions of continu-
ing and accelerating change. Our more than
50,000 employees have jobs as a direct result
of automation. We believe our future to be an
attractive one. Through expected future change
and technological advance, we anticipate even
greater opportunities than any we have had in
the past. We therefore welcome, and try to
make our very best contribution to, technology,
automation, and economic progress.

Over the years, we have steadily experienced
the impact of technological and economic change
on our production and our employment. The
very nature of our businessoriginally auto-
matic control devices, and more recently auto-
matic electronic systems--has regularly crowded
the technical state of the art. Each year, we
seek to employ outstanding individuals from the
graduating classes in science and engineering,
and the proportion of scientific and engineering
personnel in our organization has steadily in-
creased. 3ecause we create, live with, and
make a successful business of change, the pros-
pect of shifting job requirements holds no fears
for us. We accept too the continuing need for
higher and higher levels of education in our em-
ployee group and that we must adapt to the in-
creasing magnitude of economic ups and downs,
as the size of the projects we are capable of
managing increases. We believe nevertheless
that our stability of employment and the long-
run career opportunities we shall be able to
offer may be better than the average. In fact,
it is our observation that job security, rate of
pay increases, and promotional opportunities
are poorest in those industries and those com-
panies which have not rude full advantage of
the increasing pace of technological change nor
made adequate forecasts or adjustments to the

ups and downs of economic activity. The same
is true of individual employees. Those who see
opportunity in change and who regularly make
the effort to keep themselves up-to-date enjoy
the steadiest employment, make the steadiest
economic progress, and are most often selected
for promotional opportunity. It is the employee
who resists change, who tries to stretch out or
"share" work, or who when confronted with
loss of work as a result of an economic down-
turn sits and waits, preferring unemployment
compensation or welfare to retraining or relo-
cation, who tends to drift first into the hard core
of the unemployed, and finally, into the ranks
of the unemployable.

It is our opinion that wage and salary rates
will continue to rise, that the economies of other
countries will continue to strengthen, and that
technical progress will continue to accelerate.
The net effect of these three will be, first, to
make economically feasible and desirable a
steady transfer of more physical and more
routine mentai tasks from people to machines.
Second, other countries will become increas-
ingly competitive with us on the less sophisti-
cated product lines. Third, our opportunity for
:ontinued economic growth and a rising stand-

ard of living will be more and more limited to
our successful accomplishment of the most
advanced and difficult products and services.
If we accept this challenge and organize to meet
it, there is no reason why we should not be able
to stay out front competitively with the rest of
the world. If we resist it, however, by delib-
erately failing to take full advantage of tech-
nology and automation, the price of doing so
will be acceptance of -slower economic progress
and a static or falling standard of living. In
other words, we either afford ourselves a suc-
cessful result by concentrating on that share
of the world's activities at which we are clearly
most advantaged or we reduce ourselves to com-
peting with the rest of the world on products
and at an economic level where they now have
the advantage over us.

Specifically, one of our most challenging tasks
is educational. The public needs to know, for
example, that an economically successful educa-
tion, whether professional or vocational, is not
likely in this country in the future to be obtain-
able in the prework years alone. No longer will
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people be likely to learn a trade that will last
unaltered for a full worklife. Our formal edu-
cational requirement, whether professional or
vocational, will be to learn how to study and
how to learn. The formal education will simply
be the foundation on which to build the con-
tinued learning that will be necessary to be an
active and successful participant in our future
economy. It is likely that in the future, multi-
ple jobs rather than a single job will be the lot
of most of us. Even within a given job title,
whether it is toolmaker, electronic technician,
design engineer, or business manager, the job
will undoubtedly change so fast and so dras-
tically over the period of a single worklife that
repeated and almost continual learning will be
required for a person to stay successful in that
one job. The reason for this is easy to see. If
our chance to continue our economic growth and
to increase our standard of living requires stay-
ing ahead of the rest of the world, we must have
a more flexible, more mobile, more up-to-date
work force than our competitors are able to
maintain.

The impact on employment of the changes we
see will be to steadily reduce the number of
people actually required in the production of a
given quantity of goods but to increase greatly
the number required in the production of serv-
ices. For example, if some economically and
socially acceptable way of providing personal
service could be found, it might be of great help.
There is now probably a great unfilled demand
for all sorts of such services. The demand re-
mains unfilled, however, because the way such
work has been organized in the past has resulted
in making the performance of it unattractive
and socially unacceptable. If the key to meet-

ing this need can be found, we should be on the
threshold of a dramatic employment expansion.

Another example is the need to improve
understanding of the effect of increasing inter-
national competition. If labor costs rise as fast
or faster than productivity, our fixed or rising
price level will tend to reduce our growth rate
and threaten our standard of living by making
foreign goods better able to compete with ours,
not only in other markets but in the U.S. mar-
ket. Only as labor and other costs fall, so that
prices fall, shall we be able to grow and assure
a steadily rising standard of living. This has
an important impact on pay levels, too. If pay
levels rise too fast relative to productivity, the
only way to keep labor costs from rising too
fast is to accelerate automation. This results
in more employment displacement than would
otherwise be necessary. By keeping pay level
increases moving at a reasonable rate, automa-
tion progresses in more orderly fashion and dis-
placed personnel can be more readily retrained
and relocated, minimizing unemployment.

From a careful consideration and evaluation
of our experience and of the economic and social
trends we see, it is our opinion that the best
way for the U.S. Government to assure future
growth and success is to encourage our private
capital, free enterprise economy by (1) with-
drawing from direct competition with private
business, (2) reestablishing a fair, impartial
application of the laws applicable to business,
especially as applied by the departments and
the administrative agencies, and (3) making
greater use of competition and less use of de-
tailed government regulation, to encourage eco-
nomic growth.
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Statement NI Inland Steel Companu
Some months ago the chairman of the board

of our company, Mr. Joseph L. Block, who is a
member of the President's Advisory Committee
on Labor Management Policy, submitted a state-
ment on technology and automation to the Sec-
retary of Commerce calling attention to the
committee's paper, "The Benefits and Problems
Incident to Automation and Other Techonologi-
co' Advances" which was submitted to the Pres-
iuent on January 11, 1962.

We believe that the Commission's attention
should be called to two key statements in this
report. The first is :

We emphasize the imperative need for desirability
of automation and technological change. Indeed,
increased productivity and fuller utilization of re-
sources are urgently needed to improve our rate
of economic growth. They are likewise needed to
improve our competitive position in world markets.
Failure to advance technologically and to otherwise
increase the productivity of our economy would
bring on much more serious unemployment and
related social problems than any we now face.

While this might seem clear to knowledgeable
individuals, we believe there are many people
in the country, some of them in high positions
in the academic world or in labor, who do not
believe this is a true statement of fact. It seems
to me that the Commission could serve a very
important function by documenting pertinent
information and giving it wide publicity so that
all responsible leadership in the country will be
fully convinced of the importance and necessity
of fostering technological progress. There is no
question about the fact that much of the out-

standing industrial progress made in the United
States has been due to the fact that our people
have had complete freedom to develop their own
ideas without governmental intervention and
restriction.

The second statement from the report that we
wish to call to the Commission's attention is :

The achievement of maximum technological devel-
opment with adequate safeguards against economic
injury to individuals depends upon a combination
of private and governmental action, consonant with
the principles of the free society.

This, in our opinion, is the greatest challenge
the Commission faces. Indeed an invaluable
contribution to the welfare of the country would
be made if the following recommendations were
developed :

(1) Techniques for estimating future
skills needed in the economy by megory
and on a quantitative and time basis.

(2) Methods for providing schools and
colleges with this information so that their
curriculums can provide training for these
skills.

(3) The development of public programs
to provide training for such skills for dis-
placed persons who cannot be given ade-
quate training by their former employers.
(The first responsibility for such training
should, of course, be bk the employers, but
for a variety of reasons -there are and will
continue to be many cases where this can-
not be done. Such a void can only be filled
by some such type of training program.)
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Statement hy thp International Brotherhood of
Pulp, Sulphite, and Paper Mill Workers

This international union has been extremely
interested in the impact of technology and auto-
mation on the national economy and on the
economy of the pulp and paper industry. Such
interest, basically of course, derives from the
union's position as a composite designed to pro-
tect the interests of its members. The interest,
particularly, also derives from the Interna-
tional's recognition that the interrelated and
independent areas of automation and economics
presents a new and highly complex aspect to
collective bargainingan aspect which did not
exist 15 years ago ; an aspect with no precedent
for solutions ; and, consequently, an aspect re-
quiring considerable original thought.

The union's overall concern is with the impact
of automation and technological change on the
socioeconomic structure of the United States.
Automation, in one sense, is an adjunct to and
operates in conjunction with other forces which
have acted to alter substantially the basic
method by which goods and services are pro-
duced and distributed in this country. New
demands for new products have resulted in the
creation of industries and processes which did
not exist 15 to 25 years ago. Some of these new
processes were revolutionary, while some were
refinements of existing methods. The use of
automatic electronic computers in scientific re-
search, on the other hand, represented work
which was previously impossible. The use of
printed circuits and miniaturization in elec-
tronic components amounted to a substitution
of existing methods.

These advances were unique and beneficial in
themselves ; they also produced unique changes
in the socioeconomic structure of the United
States. As new industries developed around
the new processes and products, the industries
themselves began to be located in new areas of
the country. The population shift to the West
Coast and particularly Southern California dur-
ing and after World War II attests to the labor
mobility of the work force of the United States.
It evidences the adaptability of people and in-
dustry to relocate in different areas of the
country. It also implies the subtle relationship
between new technology and a changed struc-
tural relationship in this country. As previ-

ously nonexistent industries developed around
new technologies in new areas, the labor force
adapte.1 in a like manner.

In the pulp and paper industry one form of
technological change was represented by the
ability of the sulphate or kraft process in the
manuNcture of wood pulp. This process was
developed in the early part of the 20th century
and made possible the use of southern soft-
woods. This technological innovation led not
only to a geographical shift in the production
of wood pulp, but also created a new industry
in an area where one previously did not exist.

In onservance of these phenomena, this inter-
national union, as a participant in the social and
economic development of the United States, is
and has been concerned with the impact of auto-
mation and technological change. This holds
whether the change took place some years ago,
and consequently caused results which exist
today, or whether the innovations which are
permeating the economic structure of the coun-
try now will create permutations in the future.

Technical and Economic Aspects in Relation to
Pulp and Paper Industry

This International's concern with the impact
of automation and technological change derives,
essentially, from its existence as a trade union
functioning as a force in perpetuation of the
interests of its membership. In light of the
impact of automation on the working force of
this country, and especially of the impact upon
the members of this union and the members of
the AFL-CIO, interest and concern is vital and
important.

While the relation between the introduction of
automation and technological change and de-
clining production worker jobs is difficult to
determine, the relationship is nonetheless omi-
present and is to be seriously considered.

In one sense the status of production worker
employment in the pulp and paper industry is
fortunate in that the total number has risen
over the past decade. Production worker em-
ployment in the pulp and paper industry rose
on the whole, for example, between 1953 and
1963 by about 10 percent : the number of similar
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employees in all manufacturing industries dur-
ing the same period actually declined by more
than 10 percent.

This comparison, when taken by itself, would
appear to be a favorable indicator. During a
period of public and professional concern with
the impact of automation on production worker
employment, the pulp and paper industry re-
flected increases while all manufacturing indus-
tries showed a decline. When other significant
factors are considered, though, the resulting
opinion tends to be somewhat different. Or, the
basic outlook of the union tends to require pre-
scidnt thinking on the topic.

Initially, output of paper and allied products
has been increasing, and at a faster rate than
for all manufacturing industries. Between 1953
and 1963 the Federal Reserve Index of .Indus-
trial Production for paper and allied products
rose to 125.1 from 81.1 ; the index for produc-
tion turned out by all manufacturing industries
increased by about 10 points less, to 124.9 from
92.7.

The relation between the two above-mentioned
increases, output per production worker man-
hour, concurrently has maintained approxi-
mately the same upward trend. Between 1953
and 1962, the latest year available (Bureau of
Labor Statistics), productivity in pulp mills and
paper and paperboard plants increased by 40.4
points, to 121.7 from 81.3.

The basic concern with the impact of auto-
mation in the pulp and paper industry, however,
is to be found in its potential liability. Although
production worker employment has been in-
creasing and productivity increases have not,
at least yet, caused any declines, the possibility
of detrimental effects within the near-term
future are distinct. This is based on observa-
tion of certain pertinent trends within the in-
dustry and which have a direct bearing on the
situation. A combination of certain interde-
pendent occurrences which produce a cumulative
effect on employmentsome directly concerned
with automation and technological change and
some indirectlyare, all of them, detrimental.

The extent to which automation produces an
impact on production workers in a given indus-
try depends, in the first place, on the current
manufacturing process in the industry and the
rate and type of technological innovation. If,
for example, the manufacturing process requires
large amounts of labor the introduction of one
or a series of labor-displacing automated equip-
ment will produce a heavy impact on the em-
ployment of workers in that industry. On the
other hand, if the manufacturing process cur-
rently involves more equipment than labor, the
rapid introduction of automated equipment will
not produce an immediate and heavy impact.

The oil refining industry since its beginning,
for example, has involved the use of a flow-
process of production which does not require
large amounts of labor relative to some other
industries. The value added to oil, in other
words, during its processing from crude to
refined represents relatively more use of the
cracking process than labor costs.

The metalworking industries represent an
example at the other end of the scale. Until
very recently, the value added by manufacture
of a finished metal product largely represented
the skill of the machinist in using a lathe, drill
press, and so on in the conversion of the origi-
nal piece of metal into the finished product.

In the first instance, oil refining, the introduc-
tion of automated equipment would tend to pro-
duce relatively less drastic manpower effects
than in the metalwork:ng industries. The basic
method of refining crude oil could be altered by
the introduction of more refined control instru-
ments in the cracking process. This would not
tend to produce relatively drastic manpower
requirement reductions. The introduction of
numerically controlled machine tools (those
which operate almost automatically) would tend
to replace the human function in metal opera-
tions. Thus, the basic result of the technologi-
cal innovation first has to be viewed in relation
to the manufacturing process and manpower
requirements which it will produce.

Mass production of pulp and paper, almost
since inception, has fallen somewhat in between
the above-mentioned extremes. To a certain
extent, the manufacture of pulp and paper is
a flow process, where a flow process generally
requires relatively less labor output. In another
sense pulp and paper manufacture requires a
certain amount of labor input at various parts
of the manufacturing process.

A brief description of the basic pulp and paper
production process with the attendant labor re-
quirements will exemplify this. After the logs
have been forested, they must be barked and
chipped. Sawyers are required to cut the logs ;
barkers operated barking machines; and, chip-
pers operate chipping machines. Thus, although
there is a flow process similar to that used in oil
refining, an equipment operator is necessary at
each of the three junctions.

The chips are then put into a digester vat,
cooking liquors are added, and the chips are
digested or transformed into a pulp state. The
necessary pulp fibers are then moved to the
paper machine. The digesting part of the proc-
ess requires a digester cook, assistants, and
other employees to separate the pulp fibers from
the unnecessary lignin.

As the pulp is moved onto the paper machine
in a highly liquid form, large amounts of the
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water are removed by a draining method. As
the cellulosic fibers are drained the paper begins
to form. A paper machine operator and helpeis
operate the machine. The end of this continu-
ous process occurs when the dried paper is taken
from the rollers and put on rolls or are further
processed.

The basic method has been in use since the
beginning of mass production of paper. Obvi-
ously some degree of or combination of mech-
anization and labor requirements has been
maintained at a relatively constant pace. This,
in effect, would obviate any drastic or sudden
manpower requirement changes such as could
occur in the metalworking industries. Nor
would it, on the other extreme, be as subject to
a complete flow process as the oil refining indus-
try. However though pulp and paper manufac-
ture may lie in the middle ground of liability
to sudden technological innovations, the possi-
bility of gradual intrusion remains. It is largely
to this possibility that the concern of the Inter-
national towards its members is directed. Or,
automation and technological change does not,
contrary to the popular view, have to occur in
one fell to create manpower difficulties.

In the pulp and paper industry the rate of
technological innovation has been increasing
steadily since the end of World War II and has
occurred as changes in existing methods rather
than complete alterations. As a Labor Depart-
ment study of the industry relates, "A signifi-
cant postwar trend has been the linking together
of separate production steps and elimination of
labor involved in direct production. This trend
is particularly important in wood handling,
pulping, and shipping operations."

This same report, continuing a description of
mechanization of wood handling operations
which "require extensive manual effort," said,
"Some pulp mills have developed unique side-
dumping rail cars and other mobile devices
which either rake or shove pulpwood off cars
and into conveyors of flumes. These changes
greatly reduce the need for manual labor."

Other types of technological innovation being
introduced into the productive method of the
pulp and paper industry take the form of more
intense levels of instrumentation. The mag-
netic flowmeter, first introduced in 1S55, is used
to measure and control the flow of pulp through
refining equipment. Radioisotope gages are
used on paper machines to measure and control
the basic weight of paper and paperboard, and
thickness of coated, laminated, and impregnated
paper products.

A significant technological change within the
industry is the adoption of continuous digesters.
Historically pulp has been made, or digested,
by batch methods in a cooking or digesting unit.
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This requires specific inputs of materials, cook-
ing controlled by a digester cook, and release
of the cooked pulp, one batch after another.

A continuous digester performs this operation
as a continuous stream, producing a flow of
pulp, thus eliminating a step-by-step procedure.
And further, the new continuous digesters are
equipped with automatic sensing devices which
eliminate much of the need for human observa-
tion. Obviously, these innovations have man-
power effectsnegatively. Too, they are slow,
almost imperceptible, and devastating.

Social Impact

The social effects of the impact of automation
throughout the country are many and diverse
and have been discussed many times before.
The social effect of the impact of automation in
the pulp and paper industry take form, in at
least one respect, as a result nf the geographical
location of the industry.

It has been true in the past, and holds true
now, that the basic pulp and paper industry has
been located in relatively small- or medium-size
communities. In many instances a pulp mill
and adjacent paper plant have been the domi-
nant employers in the community. Taking into
account the fact that the pulp and paper indus-
try has had one of the lowest labor turnover
rates of any manufacturing industry, the effect
on the community, and consequently the social
aspect of the community, of a permanent reduc-
tion (for permanent reductions are most com-
mon results of automation) in a local work force
as the result of automation would be one of
significant disruption.

Future Impact on the Pulp and Paper Industry

The economic effects of automation in the
pulp and paper industry can be evaluated on
what has occurred in the past and what can be
expected in the future. These results are viewed
not narrowly from the perspective of automa-
tion itself, but from a number of other factors
which bear on the subject, with automation and
technological innovation as the focal point.

Above all, the union does not view automation
as a maleficent force tending always to destroy
jobs. In some instances this may be the case ;
in others, a technological innovation may tend
to create new jobs through the manufacture of
new products.

One such job-creating, technological innova-
tion occurred recently in the pulp and paper
industry. In the conversion of wood to pulp,
two major byproducts result. One of these is
the pulp used in the manufacture of paper. The
other is a substance called lignin. Lignin has
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been mostly a waste byproduct and consequently
has been a major source of mill effluent.

Research directed toward useful development
of lignin produced a new substance known as
DMSO, dimethyl sulfoxide. DMSO has been
used as solvent and as a reaction medium in
industrial processes. Lately it has received
attention as a possible "wonder drug" for the
treatment of bursitis and other arthritic con-
ditions. Medical studies, more recently, indicate
DMSO's other medicinal properties, including
the ability to penetrate the human skin, an
unusual ability.

At least one large pulp and paper company
currently is producing DMSO from the byprod-
ucts of its pulp manufacturing process. Clearly,
the immediate employment effect of such a plant
would be to create additional job opportunities.

I.B.P.S.&P.M.V. Activity

The economic effects of automation upon em-
ployment result from the technological changes,
part of which have been discussed previously.
The loss, permanent or temporary, of jobs rep-
resents the most significant economic impact
of automation. This impact, this International
strongly feels, has not and will not occur in one
significant time or place. Instead, the declines
will take the form of a steady but perceptible
deterioration. One of the strongest forms of
job protection from this type of encroachment
is the inclusion into the contract itself of lan-
guage which, if not mitigating, prohibits layoffs
to the greatest possible extent.

The International's activity in this area has
been based on a broad dissemination of knowl-
edge of automation. Basically, the union predi-
cates this approach on the idea that, of the
great morass of information which has been
collected, processed, and published on the topic
of automation, most of the output has been
directed towards the academic and professional
levels and some general but brief output for
the lay public. Very little of this information
has reached the people who are affected the
most by industrial automationthe production
workers themselvesand these are the same
people who negotiate and sign the collective
bargaining agreements under which they work.
This lack, the union feels, can prove to be a
great pitfall to the local union members. For
without knowledge of that which they are deal-
ing, the end resultthe signed agreementis
not very effective.

The union's efforts, consequently, have been
directed towards informing the membership of
the potential liability of automation and sug-
gesting remedies which can be applied before
any detrimental effects take place.

The International's initial effort in this direc-
tion came at the 1963 meeting of the executive
board. At that meeting the department of re-
search and education was directed to prepare
an extensive report dealing with automation
and collective bargaining.

The first edition of Automation: Economic
Implications and Impact Upon Collective Bar-
gaining was published in early 1964. A sec-
ond, revised edition was published later in the
same year. This 450-page work encompassed
virtually the entire field of automation, both
technically and economically, and especially
bore on the relations between the economic
implications of automation and the state, both
present and future, of collective bargaining.
The book, in keeping with the basic objective
of the union, was distributed to the interna-
tional staff and to each local union.

This study, in essence, provided the keystone
for the union's basic position regarding auto-
mation; both in the socioeconomic sense as
automation affects the United States and as
automation affects the membership now and in
the future. This report also provided the base
from which was to follow more positive and
direct action on the part of local union collective
bargaining.

Suggestions

The publication of this book and the suc-
ceeding dissemination of information also pro-
vides the link between the union's efforts in the
field and section (e) of the Commission's man-
date, which is most specifically related to the
chasm which exists in contemporary collective
bargaining.

The problem is not one of simple and precise
definition, but rather is complex and tangential
to many other issues. For example, more than
commonly held is the fear of mass displacement
by one, all-consuming machine. Automation by
itself may be a slow, eroding process. Or, tech-
nological change may result in decreased de-
mand for one type of input, the results of which
will affect workers in the initial industry. The
problems of automation and technological
change, though, also relate to the changing
intrastructure of the American economy. It is
common, for example, for unions to bargain
nationally with large corporations which have
many plants widely spread throughout the
country. It would not be an uncommon occur-
ence for a company to want to close one of its
older plants and build a replacement. The re-
sults of this on the work force of the plant
involved would depend then on many of the
company's decisions, such as new machinery,
location, and so on. Obviously a new r: .t
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would logically be designed to accommodate the
newest, most technically refined production
equipment available. The extent to which the
operation of such equipment varies from the
existing skills required for the replaced equip-
ment would be in almost direct proportion to
the skills which exist in the work force. A less
direct but as meaningful problem would develop
if the company decided to build the replacement
facility in a completely new geographic location.
This would create many disrupting problems
for the work force in question.

The problems outlined above are just some
of the more obvious situations which arise when
automation is considered; there are any number
of other problems which also arise. Until now
the common ground for settling these problems
has been the collective bargaining process, and
the collective bargaining agreement. Manage-
ment has relied heavily on its prerogatives to
conduct the business as efficiently as possible.
Labor has relied on its inherent objective of
job protection. Both sides of course are right.
Most of the attempted immediate solutions,
such as consultation, retraining, and so on, have
appeared as relatively short paragraphs in the
collective bargaining agreement. (This ex-
cludes some outstanding attempts, such as the
Kaiser Plan.) Other innovations have also ap-
peared, such as supplemental unemployment
benefit plans and early retirement, which are
really solutions after the fact of disruption or
displacement.

Thus, the two most common methods of ap-
proach have been short, specific paragraphs in
agreements and ex post facto grants to elimi-
nated workers. These approaches are well-
intentioned and have helpedthey are fetal-
stage approaches to a widespread and complex
situation. The solution of grants-in-aid to
eliminated workers should be continued. The
method of coping with automation-induced
problems though, deserves deeper inspection
and considered reform. Or, automation and its
attendant problems create a situation with
which the present apparatus is not really able
to cope.

The basic conflict then arises between the
need for simplicity of the agreement itself and
the need for dealing with a highly complex
problem. Labor-management contracts his-
torically have been kept relatively short and
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uncomplicated for a number of highly desirable
reasons. If the agreement is written in highly
legal terms it becomes unintelligible to the
membership. If the agreement tries to cover
too many topics in too much detail it becomes
an inflexible vehicle for carrying out its pur-
pose of maintaining stable relations.

The atmosphere in which the necessary
change must take place will have to come pri-
marily from the two principle parties involved,
labor and management. Up to now both groups
have approached the problem as reactions to
infringements on their historically vested
rights and prerogatives. Automation has
mostly been treated, in other words, as a simple
problem with a simple solution. The real solu-
tions will come when both sides convince them-
selves that each has to take positions which
allow for a great deal more latitude in working
towards and congealing the many solutions.

This broadened approach will have to encom-
pass the idea that disruptions in the labor force
caused by automation are not academic prob-
lems to be mulled over by theoreticians but are
caus,es of social and economic problems both
localif -arid nationally. People out of work have
less income and consequently do not have ability
to create demand for goods. Production and
the gross national product consequently suffer.

What is needed is for labor and management
to approach problems associated with automa-
tion much more freely. Labor would tend to
accept considerably more responsibility towards
the situation in self interest. Were manage-
ment, for example, to make known its plans to
introduce technological changes well before-
hand, unions would be in a much more flexible
and agreeable position. Too often most such
changes are announced immediately prior to
installation and unions must react immediately
in self-interest. A two-way approach of estab-
lishing some type of communication for a
period of 6 to 18 months prior to installation
would alleviate many potential and unnecessary
tension before they occur.

A new, more flexible attitude towards auto-
mation and technological change is certainly
needed if for nothing else than to prevent the
social and economic disruptions which often
occur as the result of their introduction. By
comparison, what is gained through rigid
stands appears very weak to what could and can
be gained by enlightenment.
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Statement by the international Chemical
Workers Union

The Federal Government, in cooperation with
the various State governments, can provide
services to our society over a broad spectrum.
The use of massive training and retraining
programs will help workers increase skills ; the
proper use of the U.S. Employment Service in
describing areas and types of job vacancies will
aid both management and worker ; while Fed-
eral laws providing decent standards of unem-
ployment compensation, subsistence allowances
for persons while being trained or retrained,
and financial assistance to those who are willing
to relocate will aid ali segments of society to
surmount the unusual problems brought about
by an automated society. The basic problems
are of such a nature that they require the co-
operation of labor, management, and govern-
ment if they are to be solved. In this respect
we can learn much from one of our allies,
Sweden, which has done a creditable job in
alleviating the suffering brought about by job
shifts attributable to technological change. We
are hopeful the Commission will not overlook
efforts made by other countries, as well. Above
all, we hope your recommendations will be such
that they may be instituted in this period of
high economic growththat they will be antici-
patory in nature rather than defensive and em-
ployed only in times of depression or recession.

In this period of rising demand, the chemical
industry seems to be in between very highly
automated industries which have suffered siza-
ble reductions in employment and industries
which are just beginning to automate and have
not suffered significant employment reduction.
The chemical industry is growing, however
slowly, in total employment. Intraindustry
shifts, however, present many problems. Those
most affected are production workers whose
relative position is worsening at a time when
production is at its highest.

Since 1947 blue-collar employment increased
only 8 percent in the chemical industry while
white-collar employment increased 117 percent.
In 1947 there were three production workers
for each nonproduction worker, while in 1964

there were about one and one-half production
workers for each nonproduction worker. The
total employment increase for the industry was
35 percent, but production increased by 284
percent over the same period.

To further supplement the argument of a
comparatively highly automated industry with
a changing work force, the National Industrial
Conference Board data on investment reveal
that the chemical industry in 1962 invested
$43,700 per production worker as opposed to
$21,800 for all manufacturing. Only two in-
dustries have higher figurespetroleum and
tobacco. The petroleum industry, with its
$110,700 per production worker investment,
actually reduced production worker employ-
ment by 32 percent since 1947. Over the same
period the number of production workers in
tobacco was reduced by 31 percent. The raw
figures in both cases show the reduction in the
number of production workers was greater than
the reduction in total industry employment
in petroleum 54,000 versus 34,000, and in
tobacco 34,000 versus 30,000.

We are fearful that the future of the chemical
industry will be synonymous with what has
happened to petroleum and tobacco. Chemical
processes lend themselves to automation and
computerization. The industry is planning
tremendous capital investment in the next few
years, but we wonder about the impact of this
increased investment on employment. We be-
lieve we should make positive moves now in-
stead of waiting for the awful truth to make
crash programs necessary.

The position paper on automation, which fol-
lows, was prepared by our research and educa-
tion department for submission to our First
Collective Bargaining Conference, held in Wash-
ington, D.C., November 29December 2, 1965.
The paper discussed the broad problems as well
as the specific problems which automation has
brought to the chemical industry and offers
some suggestions for collective bargaining which
would help alleviate the impact of technological
change on the workers.
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Introduction

Automation: a Position Paper

Au.; Imationblessing or a curse : Automation
up to this point has not been the blessing that
we believe it can be. At the 1963 convention of
the AFL-CIO, President George Meany declared
that up to that point he would have to declare
that automation had been a curse.

Today, even with the highest production rate
in the history of our countries [United States
and Canada], unemployment still remains too
high, and in the United States it has not yet
been reduced to the "interim goal" of 4 percent
which was the goal finally unofficially accepted
by government planners. In Canada, 3.6 per-
cent of the workers remained unemployed in
September.

The problems of unemployment cannot be en-
tirely overcome through collective bargaining.
Many of the problems can be overcome only
through action of all of the people through edu-

cation and elimination of all forms of job dis-
crimination, and in an adequate unemployment
benefits system for as long as a person is unem-
ployed. We must, however, use our collective
bargaining processes to alleviate the problems
created by technological change insofar as it is
possible to do so.

A shorter workweek seems the obvious an-
swer to the problems of unemployment, and the
chemical industry basically is able to afford a
35-hour week and a substantial increase in the
weekly pay as well. However, we must be real-
istic enough to accept the fact that we can
accomplish the goal of a shorter workweek only
along with the rest of the labor movement, un-
doubtedly accompanied by Government action.
Even with the shorter workweek, however,
which does not appear possible in the short run,
there will still be technological change due to
product and process changes, plant closings due
to obsolescence and merger, changes in the
availability of basic materials and power, and
for other reasons.

While accepting automation, with the prom-
ise of long-term benefits, we believe that the
industry and he company which benefits imme-
diately from the fruits of automation should
help pay for the hmilan cost involved.
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Automation in the United States and Canadian
Economy

In the discussion which follows, the terms
"automation" and "productivity increase" are
used synonymously because there are simply no
data available in either country fo.: measuring
the effect of automation as such on the total
economy. The justification for this synonymous
usage is that automation has greatly increased
productivity (output per man-hour), and there
have been definite effects from this increase.
It is hopeful that in the very near future both
the United States and Canada will be able to
provide statistics that will enable us to deter-
mine the direct effect on employment in the
economy and in the chemical industry.

How has technological change affected em-
ployment? There are two opposing views as to
exactly what the effects of automation are.1

One view, expressed by the Subcommittee on
Economic Stabilization to the Joint Committee
on Economic Report in 1955 relatively early in
the onslaught of automation,2 holds that this
new technology or automation will cause whole
new industries to arise, producing goods and
services we never had before, and this will create
a demand for more jobs. Consequently (in this
view), everyone would benefit. Workers would
have jobs and the consumer would enjoy the
additional goods and services. In defense of
their belief, this group points to the history of
technological change in the United States. His-
torically, technology has created more jobs and
goods and services and, as a result, today the
United States enjoys a very high standard of
living in comparison with most of the other
countries of the world. The assemblyline tech-
nique greatly increased Ford's productivity in
1913 direct labor requirements were cut by 90
percent. But sales in-Teased so rapidly that it
was necessary for Ford to hire more workers to
keep pace with the demand. This historical
pattern, as illustrated by the example, is the
basis for the argument that machines make
jobs.

The opposing view is that automation will

For a discussion of these two views see: Charles C. Killingsworth,
"Automation, Jobs, and Manpower." Statement for Subcomm. on
Employment and Manpower, U.S. Senate, Sept. 20, 1963.

I Automation and Technological Change, Report of the Subcomm.
on Economic Stabilization to the Joint Comm. on Economic Report,
84th Cong., Is' Sess., 1955.
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take the place of men in the factories without
creating demand for their labor, the result being
unemployment and economic hardship for the
worker. This group argues that we can no
longer expect the historical pattern to continue.
They say first that the economic environment
has changedthat most goods-producing indus-
tries have the market for consumer goods
relatively saturated. Almost everyone has a
refrigerator, a television set, wash4 ce machine,
automobile. The market for '1 ic con-
sumer goods is more saturate-.1 0, and
30 years ago. The result is th:, wrnaticn
now enables the goods-producing dijustries to
satisfy consumer demand while employing fewer
workers. Evidence of this in the United States
is discernible in the shift in emphasis from
the production of goods to the production of
services (banking, health care, education, and
government services).

TABLE 1. EMPLOYMENT IN MAJOR INDUSTRY GROUPS

Industm
(in thousands)

Amount of
change1957

1st Q
1964
1st Q

Agriculture 5,187 3,980 1,207
Mining 821 612 209
Contract construction 2,612 2,690 + 78
Manufacturing 17,281 16,989 292
Transportation, public utilities 4,209 3,879 330

Wnolesale and retail trade 10,671 11,893 +1,222
Finance, insurance and real estate 2,431 2,885 + 464
Service and miscellaneous 6,566 8,363 +1,791
Government 7, 552 9 ,802 +2,250

Source: U. S. Bureau of Labor Statistics.

As can be seen from the table 1, the only
goods-producing industry which gained in total
employees was contract construction, while em-
ployment in all the other goods-producing in-
dustries actually declined. In contrast, employ-
ment increased in every service industry o-er
the same period. While some would say that
those who became unemployed have apparently
found jobs in the service industries, this is not
altogether true. This argument leads us to the
next defense of those who say automation is
causing unemployment. They argue that today
our unemployment rate is high and has been
creeping upward since the early fifties. In
1951-53, the average unemployment rate was
about 3 percent.3 Fr-lr o. the first quarter of
1961 to the first quarter of 1964, the rate of
unemployment never fell below 51/11 percent.4 It
is interesting to note that after each major re-
cession since the 1950's, the unemployment rate
remained above the rate prior to each recession.
While the unemployment rate today is 4.3 per-
cent (October 1965), this rate is somewhat in-

fiuenced by the additional demand for military
goods in the Vietnam war.

For Canada, increasing productivity and a
lagging growth have also had a great impact on
employment. From 1947 to 1956 the average
unemployment rate in Canada was 3.3 percent,
while the average for the period from 1957 to
1964 was 6 percent.6

To summarize, those who argue that automa-
tion has had and will have ad-erse effects on the
economy's employment point to the shift in em-
phasis from the goods to the service industries
and point to the high rate of unemployment.

These and other facts seem to support the
opinion that automation will have adverse effects
if corrective measures are not taken.

Because automation increases productivity
(output per man-hour) , the rate at which auto-
mation is progressing can be seen from a study
of the increase in productivity in the economy
of the United States.

TABLE 2. ANNUAL PRODUCTIVITY INCREASE

Period
Average annual
percent increase

1909-63
1947-63
1957-63
1960-63

Table 26 indicates the percentage increase in
productivity in the past few years. The differ-
ence between 3.1 and 3.6 percent may not seem
large, but this represents a 16 percent increase.

How does this increase in productivity affect
the n.--Y,her of jobs available in the economy?
If the total production of the economy did not
increase (i.e., the total value of all the goods
and services produced by the economy, more
commonly referred to as gross national product
GNP) , fewer workers would be needed be-
cause the productivity of each worker is in-
creasing. In 1964, there were approximately
60 million persons in the private labor force
(i.e., excluding government). Using a 3 per-
cent productivity figure, we find that 1.8 million
fewer jobs (3 percent X 60 million workers)
would be needed if GNP did not increase. Said
in another way, just to keep pace with the in-
crease in productivity GNP must increase 3
percent in order to keep the present wcrk force
employed. During the postwar de?.ae.e, GNP

3 Killingsworth, op. cit.
Canadian SUaistica1 Review, Dominion Bureau of Labour

Statistics.
Ewan Clague, "Employment., Automation, and Economic Growth

in the United States," Paper for the 13th International Conference
of Gottlieb Duttweiler Institute for Economic and Social Studies,
Zurich, Switzerland, July 6-9, 1964.

Ibid.
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for the private economy (i.e., excluding govern-
ment) has increased about 3.5 percent annually.7
In the recent past, from the first quarter of
1961 to the first quarter of 1964, GNP has in-
creased about 4 percent.8 While this demon-
strates that GNP has grown enough to provide
for the number of jobs eliminated by produc-
tivity, it has not grown enough to accommodate
all of the workers coming into the labor force.
The result has been the high unemployment
rate referred to earlier.

The 1964 Manpower Report stated that when
productivity and net additions to the labor force
are considered, "growth in output (GNP) equiv-
alent to a minimum of 25 or 26 million jobs,
about 33/4 million a year, will be required during
the next 7 years if we are to attain and main-
tain full employment." 9 This means private
GNP would have to grow more than 41/2 pereent
a year.

In Canada, the annual growth rate in GNP
averaged 4.1 percent between 1950 and 1963
and 7.2 percent since 1960.10 As a result of the
increase in productivity in Canada, it has been
stated that "to maintain current levels of un-
employment we would have to achieve an annual
rate of growth of real GNP . . . of from 6.0 to
6.5 percent." 11 The Economic Council of Can-
ada has emphasized that if the Canadian econ-
omy is to achieve goals anticipated by 1970, it
must find a million-and-a-half new jobs.12 A
conservative estimate would show that GNP
must increase annually at 8.5 percent if these
goals are to be achieved.

Automation, then, which has caused the in-
crease in productivity, has also been a contrib-
uting factor to our high unemployment, and it
will cohtinue in the future to be a contributing
factor if corrective measures are not taken.

Other Implications of Automation

So far this has been a discussion of the quan-
titative effects of technology and autom Itiun.
However, there have also been other very im-
portant effects of automation.

Shifts in Industry Groups. Previously we
showed the shift in employment from the goods
to the service industries. Because automation
has affected the goods industry first and because
of the shift in demand for more services, em-
ployees were forced to find work in the service
industries. It should be noted that there was a
net loss in employment in the goods industries.
Many specific goods industries gained employees
while the other specific industries lost employees.
Losses occurred where automation enabled the
industry to meet demand for their product with
fewer workers or where demand for the product

actually fell off. Because many of these work-
ers previously did "production type" work they
had to be retrained for their new jobs.

Occupational Shifts. Also as a result of auto-
mation there has been a large shift in the com-
position of the work force. Automation has
resulted in a sharp increase in white-collar jobs
over blue-collar jobs. In the United States
from 1947 to 1964 the number of blue-collar
workers in all manufacturing actually decreased
1.4 percent while-collar employment increased
by 75.9 percent." While in Canada for the
same period there was no actual decrease in
blue-collar jobs, proportionally there was a much
larger increase in white-collar jobs. For the
blue-collar sector in all manufacturing employ-
ment increased only 13.1 percent while white-
collar employment increased 44.1 percent.14

In general, the shift from goods to services
has created more white-collar jobs. Not only
were proportionally more white-collar workers
hired, employees also changed job collars.
Again this shift in proportion varied from in-
dustry to industry but the net effect was pro-
portionally more white-collar workers. In the
manufacturing industries many of these white-
collar workers are engineers, technicians, or
scientists. Because the new automated machin-
ery requires more technical skills, the demand
for these workers has increased greatly.

Effect on Skills. Automation is h ig a very
definite effect on job skills. We : indicated
that automation causes 'het 1 loyment.
More specifically. however, wha of jobs
are eliminated? Studies indicak it is the
joh of the unskilled worker which has been
affected. These studies point to the unemple,--
ment rate which has increased for unskilled
workers while this rate for the more skilled
workers has remained the same or increased
only slightly.15 It is important to note also
that it is the unskilled worker who, because of
his general educational level, has had the most
difficult time in finding other employment.

However, many skilled trades have also been
eliminated. The 1960 Census of Population
lists more than 80 occupationsmany of f,hem

7 Leon Greenberg, "The Relationship of Automation, Producdvity,
and Employment. Current Developments In The United States,"
Statement before the Interstate Conference on Labor Statistics,
Miami, Fla., June 16-19, 1964.

9 Clague, op. Cit.
9 Manpower Report of the President, Mar. 1964.
19 J. P. Francis, Address to "North American Joint Conference

on Requirements of Automated Jobs," The Labour Gazette, Feb. 26,
1966, and Business Review, Bank of Montreal, July 31, 1964.

11/bid.
12 Claude Jodoin, "AutomatiGn and Retrainhig," Canadian Labour,

Mar. 1966.
13 Employment and Earning., Bureau of Labor Statistics.
14 Employment and Payrolls and Man-Hours and Hourly Earnings,

Dominion Bureau of Labour Statistics:
19 The Diebold Group, Inc., Automation: Impact and Implications,

Focus on Developments In The Communications Industry, Apr. 1965,
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skilledin which employment declined since
1950. These included locomotive engineers,
boilermakers, loom fixers, stonecutters, and
some highly skilled trades in the printing
industry.16

Of course new skills have also been created.
Some of these are entirely new while others are
a result of combining old jobs which, therefore,
require a combination of skills and are in this
sense new.

In some cases existing skills are downgraded ;
for example, an experienced and skilled crafts-
man may operate a relatively simple mechanism.
In other cases skills are upgraded a q a result
of adding the new machine to the job.

Frequently, the responsibility which a worker
has is greater after automation. While the
machine may take over some of the duties of
his old trade, he must correct errors that result
in the process or on the part of the machine.
Where his responsibility has been increased he
must learn to react to this responsibility and in
this sense his skill is certainly upgraded. It is
interesting to note that the prevalent job evalu-
ation plan in the steel industry gives more
emphasis to respcnsibility factors than to skill
factors.17

There is, however, a dispute as to the net
effect of automation on skills. Some say it
reduces them while others hold to the contrary.
The [former] commissioner of the Bureau of
Labor Statistics gathers this generalization
from the data. "The over-all patterns of em-
ployment seem to demonstrate that technology,
as such, even apart from other factors, is oper-
ating to raise skill levels generally." 18

Education and Skills. Whether or not auto-
mation upgrades skills, it is a fact that automa-
tion demands that the educational level of the
work force be increased. Automation has in-
creased the tempo of industrial change which
requires workers to work in varied occupations
during their working years. The ability to
adapt to this situation greatly depends on the
basic educational skills. As one writer has
stated, ". . . although both education and skills
are the determining factors in total unemploy-
ment rates, it is better education which in-
creases the convertibility of skills and, in a
rapidly changing econnmic environment, ap-
pears to be of growing importance in terms of
employment." 19 This great need for flexibility
means that workers must increase their basic
educational skills. Today, most of the major
chemical companies hire only high school
graduates.
Working Conditions. Automation has created
an entirely new environment for the worker.
This new environment imposes hardships great-

ly different from the speedups and the sweat-
shop conditions. A worker may now find
himself isolated with his machine. This im-
poses a self-discipline and "monotony variable"
not previously experienced because he could
communicate with other workers. Generally
speaking, -automation also tends to transfer
control over the rate of production from the
worker to the machine. This creates problems
which will be discussed later.

Effect on Reemployment and Retraining. While
we have already discussed the problem that
automation may cause unemployment in great
numbers, automation also has an effect on the
ability of the worker to find new employment.
As pointed out previously, frequently the worker
must transfer from a goods to a service indus-
try, which may be z different "type" of employ-
ment experience to which he must adjust.

There is also the large area of retraining.
Workers simply are not always willing to be
retrained. Skills accumulated over a long pe-
riod are not easily displaced or replaced. The
older worker may also be psychologically unable
to make an extensive job change, while the
younger worker has no bank of experience and
skills from which to draw. The mental pace of
the new technology, the requirement of constant
attention to numerous gages, dials, and other
instruments, and the assumption of new and
greater responsibilities may create mental blocks
which are insurmountable or, at best, require
long periods of training. [Former] commis-
sioner of the Bureau of Labor Statistics Ewan
Clague has stated that, "The difference with
technological unemployment is that it eliminates
skills and occupationsthe same old jobs do not
open up again, either next season or next year.
Such an unemployed worker must not only find
a new job, he must tackle a new occupation
for which he may lack both the skill and the
training." 20

Automation Brings Social Responsibilities

In the discussion so far it has been shown
that automation has had and will continue to
have a dynamic impact on the economy and on
the society as represented by the worker. We
have pointed out the problems created. These

"Ewan Ciague, "Effects of Technological Change on Occure-
tional Employment ;.'atterns In The United States," Statement be-
fore the Conference on the Manpower ImplicMions of Automation,
Organization for Economic Cooperation and Development, Wash-
ington, D. C., Dec. 8, 1964.

17Charles Killingsworth, "Industrial Relations and Automation,"
Annal of The American Academy of Political and Social Science,
Mot*. 1962.

14 Clague, op. cit., Dec. 8, 1964.
"Diebold Group, Inc., op. cit., p. 140.
l'oEwan Clague, "The Impact of Technology Upon Manpower."

Summary of Remarks at the 16th Annual Conference of the Greater
Chamber of Commerce, Philadelphia. Pa., Jan. 10, 1963.
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problems will have a drastic effect if measures
are not taken to deal with them. The discussion
that follows points out what must be done to
accommodate the new technology.

Economic Growth & Employment. We have
pointed out the effect of automation or produc-
tivity on overall employment in the economy.
We have shown that unemployment will con-
tinue to plague us unless GNP increases suffi-
ciently. More specifically, what is the effect of
high unemployment ? The answer, in short, is
that aggregate demand for goods and services
declines when unemployment increases. Work-
ers do not have full paychecks and they cannot
make their ordinary purchases. When demand
falls off business must lay off workers who, in
turn, must curtail some of their purchases, and
the cycle continues. The ultimate affect is that
GNP, instead of increasing, may actually de-
crease or, at any rate, does not grow in the
proportion needed to compensate for the effects
of automation.

Every company, then, has the responsibility
of helping to maintain employment. If employ..
ment is not maintained both the company and
the individual will be adversely affected in the
long run. In the chemical industry the effect
of declining demand will be more immediately
felt than in other industries, for to produce $1
of sales the chemical industry must purchase
350 worth of product from other chemical pro-
ducers.21 It has been stated that the chemical
industry is its own best consumer. This intra-
industry dependence means that if demand falls
off in one area of the industry it will have
an almost immediate effect on other chemical
producers.

The chemical industry accounts for a large
share of the total product produced by all manu-
facturing industries. How the chemical indus-
try treats its employment problems will affect
not only the chemical industry but will also
have a sizable affect on the entire economy.

In essence, industry must find a place -cor the
unemployed worker as well as the new worker
or suffer the consequences. Because the econ-omy is so interrelated every company must
contribute towards making full employment
possible. One interesting feature about auto-
mation stands out. It is that much of the pro-
ductive capacity (our automatic machines) does
not operate at near full capacity. This machin-
ery is exceedingly expensive yet management
does not get full use from it Frequently it will
be eplaced with other equipment which has
greater productivity powers simply to hedge on
future demand. It is our suggestion that man-
agement look more closely at its plant facilities
to determine if it would be more economical in

some cases to add workers to machines which
are not working to near full capacity instead of
replacing these machines.

In addition, management should plan its auto-
mation at a time when unemployment is low so
that the increased productivity will not displace
more workers and worsen the unemployment
problem. This practice has been encouraged by
the President's Advisory Committee on Labor
Management Policy.22

Skills, Training, and Transition. In our analy-
sis we have shown that engineers, technicians,
scientists, and skilled craftsmen will be needed
in increasing number to operate the automated
plants. In addition the shift of demand to serv-ices will also mean more teachers and more
nurses, for example.

To obtain these and the products from the
automated plant people will have to be trained
to do these jobs. Studies show that there isshort supply for some of these jobs. It mustbe remembered that if these people are needed
and are not available this will affect the number
of other employees who will have work.

One theory is that the unemployment rate in
the recent past has been structural. By this is
meant that jobs are available but there simply
are not enough qualified people to do them.
Some of our unemployment is structural and in
order to correct this, skills must be upgraded.

This does.not only mean we need college grad-
uates ; it also means that companies must learn
to upgrade (retrain) their present employees
to do some of these jobs. The fact is that there
is not enough of this kind of training by com-
panies, chemical companies in particular. The
unskilled must be helped to qualify for another
job by a public agency or by the company which
has terminated them. Surely the high unem-
ployment rate is due in part to workers' in-
ability to find jobs which suit them or for which
they are suited.

Once trained, a placement service which
would enable them to- have a better selection
would surely facilitate their reemployment.

Educrt ion and Automation. As we have shown,
the worker must possess basic educational skills
or he will not be "convertible" (employable) in
this automated age.

The fact is that today many of the young
workers entering the lal,cr market for the first
time are high school and junior high school
dropouts. These workers will experience an

21 "The Interindustry Structure of the United StatesA Reporton The 1958 Input Output," Survey of Current Business. Nov. 1964.22 The President's Advieory Committee on Labor-ManagementPolicy, Jan. 11, 1°62, "The Benefits and Problems Incident toAutomation and Other Technological Advances."
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exceedingly hard work life in terms of job
security.

For many of these persons, however, our pub-
lic school curriculum is simply out of date. They
ghemlii he given a more extengivA nppnrtimity
for vocational education. This type d educa-
tion would provide them with at least some skill
and would undoubtedly hold their attentions
much better.

For the uneducated worker already in the
work force, employers should provide part of
the expense for night classes to encourage him
to upgrade his basic educational skills.

Summary. These, then, are some of the social
responsibilities which must be assuni,d if auto-
mation is to be a blessing instead of a curse.
Because automation has such diverse ramifica-
tions the problems it creates cannot be solved
by labor and management or any other single
group in the economy. Each group must con-
tribute its necessary part.

It is our belief that no one sector of the econ-
omy should prosper and enjoy the benefits of
automation while another group shoulders the
burden of this new technology. We are in com-
plete agreement with Assistant Commissioner
of the Bureau of Labor Statistics Leon Green-
berg when he said, "Thus, we see that improving
technology and productivity can bring and has
brought benefits to a very large part of our
society. At the same time, a small but impor-
tant part of our society has borne the cost of
improvement for the many. This group is made
up of the worker who becomes unemployed or
loses his earning power because of technological
and related changes. We do not think that the
burden of technological change or any other
kind of involuntary unemployment should be
borne by these few individuals." 23

Said another way, the fruits of automation
must be shared with those unfortunate workers
who either cannot adapt or who find it exceed-
ingly difficult to do so.

Automation in the Chemical Industry

'In the post-World War II period the tech-
nology of the chemical industry has become so
modern that it has changed old relationships.
This new technology, or automation as it has
become known, has caused changes in the con-
tent of work still performed by man and changes
in who does the remaining work. It has also
affected the existence of employment itself. An
analysis of the effects of this new technology
on the chemical industry follows.

While our purpose is not to examine the dif-
ferent definitions of automation that have been
offered, some brief mention should be made

about the characteristics of automation machin-
ery. This machinery does differ from previous
types of machines. The distinguishing feature
of the new machinery is that it is self-regulat-
ing in some form or other and tn gnene degrpp.24
In some cases instruments measuring tempera-
ture, pressure, etc., are wired to computers
which, in turn, regulate the instruments and
the production of the product. The basic prin-
ciple of control in the new technology is very
similar to your home thermostat. Of course
the degree of self-regulation in automation
varies. Not all automated processes use com-
puters, for example. And there are variations
on the complexity of the measuring instruments.

Basically, however, these various combina-
tions of machinery have been grouped to de-
scribe several stages or degrees of automation25
in the chemical industry.

1. Batch operation. Operator initiates the
action, controls the cycle based on instrument
readings, observation, laboratory analyses, etc.

2. Semicontinuous operation or nonautomatic
continuous operation. Both of these involve a
higher degree of instrumentation, but the oper-
ator still runs the process.

3. Automatic continuous operation. Proces-
is controlled by pneumatic or electronic means,
each loop having an individual controller. In-
struments make their own measurements, de-
termine at each moment the amount by which
the controlled variable is in error, and apply
the necessary correction to the control valve or
other final element. By the feedback principle
that "closes the loop," the instrument then
measures the effect of the change and, if needed.
applies another correction. Operator is alerted
if process goes out of control ; he may also
initiate action during startup, shutdown, or
equipment failure.

4. Open-loop computerized operation. The
computer that is added to the conventional in-
strumentation calculates and evaluates data but
does not make instrument adjustments. It may
issue printout instru ,:ions to the op, tor.
Control is on finite-interval (digital) rather
than continuous basis.

5. Closed-loop computer control. In super-
visory or optimizing type of control, a digital
computer calculates the optimum control setting
for the instruments (which are of conventional
type) and corrects the settings automatically.
In "direct digital control," which is on the verge
of becoming practical, instrumentation is sim-
plified ; a single high-speed special-purpose com-

2s Leon Greenberg, "Productivity and Technological Developments
In The United States," Statement before 13th Annual Meeting of
the National Council on The Aging, Edgewater Beach Hotel,
Chicago, III., Feb. 11, 1964.

24 Hebert Poper, "CPI Manpower, The bynamic Trends and What
They Mean," Chemical Engineering, Oct. 12, 1964.

Ibid., p. 190.



144 STATEMENTS : IMPACT OF TECHNOLOGICAL CHANGE

puter is time shared among a large number of
control loops. Under "dynamic optimization,"
the process is controlled by the computer during
startup, shutdown, and recovery from disturb-.
ances, as IVP11 aa at normal conditions.

6. Closed-loop control with economic over-
ride. In controlling the process, the computer
integrates economic factors, such as fluctuations
in the relative cost of raw materials, changes
in byproduct or coproduct demand, and price-
quality factors. Each process will run at
optimum conditions within the overall plant
operati on.

Production in the chemical industry lends
itself easily to the use of these automatic de-
vices. Chemicals are liquids, solids in powder
form, and gases which can be readily mixed and
transported by pumps or blowers through ripe-
lines by power-operated equipment. These

TABLE 3. PRODUCTION IN CHEMICAL AND TWO OTHER
INDUSTRIES AND ALL MANUFACTURING, UNITED STATES,

1947 AND 1964 (PRoDucTION INDEX, 1957-59 = 100)

Industry 1947 1964 Percent
ehange

CHEMICAL 41.5 159.4 +284Industrial chemical 34.8 178.0 +411Drugs N.A. N.A. -PRIMARY METALS 90.7 128.2 + 41.3Basic steel products 93.8 126.5 + 34.9TRANSPORTATION
EQUIPMENT 42.9 130.7 +204.7Motor vehicles and equipment 69 .4 150.1 +116.3ALL MANUFACTURING 66.4 132.9 +100

Source: Federal Reserve Board

processes, as a rule, are on a continuous basis-
24 hours a day, 7 days a week.

How automated is the chemical industry in
comparison with other manufacturing indus-tries? While we cannot make a comparison of
the complexity of the machines themselves, we
can study what their effect is on the total pro-
duction of the product. In addition, there are
TABLE 4. BLUE-COLLAR EMPLOYMENT IN CHEMICAL AND

TWO OTHER INDUSTRIES AND ALL MANUFACTURING,
UNITED STATES, 1947 AND 1964

Industry
Blue-collar employmentl

19472 1 964 Percent
change

CHEMICAL 488,000 528,700 8.3Industrial chemical
Drugs

(3)
59,900

163,300
59,500 - 0.7PRIMARY METALS 1,114,000 998,200 - 10.4Basic steel products 575,000 512,000 - 11.0TRANSPORTATION

EQUIPMENT 1,039,000 1,133,300 9.1Motor vehicles and
equipment 626,000 593,200 - 5.2ALL MANUFACTURING 12,990,000 12,808,000 - 1.4

1 Production and maintenance workers.
2 Denotes the beginning of the postwar period.3 Not available.
Source: Bureau of Labor Statistics.

TABLE 5. WHITE-COLLAR EMPWYMENT IN CHEMICAL
AND TWO OTHER INDUSTRIES AND ALL MANUFACTURING,

UNITED STATES, 1947 AND 1964

Industry
White-sailor tinge:men:. 2

19471 1964 Percent
change

CHEMICAL 161,000 348,600 116.5Industrial chemical (3) 121,800Drugs 26,500 52,600 98.6PRIMARY METALS 165,000 228,300 38.4Basic steel producta 80,800 112,900 39.7TRANSPORTATION
EQUIPMENT 236,000 489,300 107.3Motor vehicles and

equipment 142,000 177,800' 25.2ALL MANUFACTURING 2,555,000 4,495,000 75.9

1 Supervisory personnel, office workers, salesmen, and professionalemployees.
2 Denotes the beginning of the postwar period.2 Not available.
Source: Bureau of Labor Statistics.

other measures which indicate how automated
an industry is.

Let us first consider production. With these
machines the product itself can be made at a
faster rate ; hence, productivity is increased and
hence more total product can be made. Table
3 compares production in the chemical indus-
try in the United States with production in two
other leading industries and with all manufac-
turing for 1947 and 1964.

As can be seen in table 3, the total production
in the chemical industry increased 284 percent.
This was greater than the increase of the lead-
ing industries and almost 3 times greater than
all manufacturing.

This information, coupled with the data in
tables 4 and 5, indicates the contribution of the
machine and the contribution of production
and maintenance men to this total production.

While production in the chemical industry
increased 284 percent between 1947 and 1964,
the number of production and maintenance
workers increased by only 8.3 percent. At the
same time the number of white collar workers
increased by 116.5 percent. As a result of this
large increase in growth of white-collar em-

TABLE 6. PRODUCTION IN CHEMICAL AND TWO OTHER
INDUSTRIES AND ALL MANUFACTURING, CANADA,

1951 AND 1964 (PRoDucTioN INDEX, 1949 = 100)

Industry 1951 196 4
Percent
change

CHEMICAL 120.0 279.0 132.5Industrial chemical (l) (3) -Drugs (I) (3) -PRIMARY METALS 115.9 195.7 68.9Basic steel products 129.0 244.9 89.8TRANSPORTATION
EQUIPMENT 131.3 198.5 45.1Motor vehicles and equipment 139.3 245.8 76.5ALL MANUFACTURING 115.0 188.2 63.7

1 Not available.
Source: Dominion Bureau of Statistics.
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TABLE 7. BLUE-COLLAR EMPLOYMENT IN CHEMICAL
AND TWO OTHER INDUSTRIES AND ALL MANUFACTURING,

CANADA, 1961 AND 1964

Industry

Blue-collar employment'

1951 1964 Percent
change

CHEMICAL 28,889 30,093 4.2
Industrial chemical 5,508 6,696 21.6
Drugs 3,845 3,020 - 21.5

PRIMARY METALS 87,631 92,647 5.7
Basic steel products 31,159 35,117 12.7

TRANSPORTATION
EQUIPMENT 109,002 109,584 0.5

Motor vehicles and equipment 44,226 51,260 15.9
ALL MANUFACTURING 824,483 932,087 13.1

1 Production and maintenance workers.
Source: Dominion Bureau of Statistics.

ployees, the ratio of production workers to non-
production workers has changed drastically.
In 1947 there were more than three production
workers for each nonproduction worker, while
in 1964 there were only little more than one and
one-half production worker for each nonproduc-
tion worker. These figures clearly demonstrate

TABLE 8. WHITE-COLLAR EMPLOYMENT IN CHEMICAL
AND TWO OTHER INDUSTRIES AND ALL MANUFACTURING,

CANADA, 1961 AND 1964

Industry

While-collar employment,

1951 1964
Percent
change

CHEMICAL 20,407 28,707 40.7
Induttrial chemical 1,323 3,627 174.1
Drugs 4,221 5,324 26.1

PRIMARY METALS 20,222 28,799 42.4
Basic steel products 4,294 7,736 80.2

TR.ANSPORTATION 23,411 32,611 39.3
Motor vehicles and equipment 9,886 15,222 54.0

ALL MANUFACTURING 267,387 386,358 44.5

1 Supervisory personnel, office workers, salesmen, and professional
employees.

Source: Dominion Bureau of Statistics.

the great increase in output per production
worker. Said in another way, these figures
demonstrate how the machine has greatly re-
duced the need for production and maintenance
workers.

As can be seen in the tables 6, 7, and 8, pro-
duction in the Canadian chemical industry from
1951 (the first year for which data on the num-
ber of production workers are available) to 1964
increased 132.5 percent, more than double all
manufacturing, while production and mainte-
nance workers increased only 4.2 percent and
white-collar workers increased 4.7 percent. In
Canada, the ratio of production workers to non-
production workers changed from three produc-
tion workers for every two nonproduction work-
ers in 1947 to almost a one-to-one ratio in 1964.

How will the chemical industry gni AT in the

I
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future ? In the United States in the last decade
the production of chemicals has increased at an
annual rate of 7.5 percent. Production is ex-
pected to grow by at least 6 to 7 percent a year
through 1970.28 During this same period total
employment has increased about 1.75 percent a
year. The National Planning Association pre-
dicts that the annual growth rate will be about
2 percent between now and 1970.27 However,
the increases are expected in white-collar jobs
with very little increase and perhaps a decline
in blue-collar workers.

How much more L.Aitomated will the industry
become ? Statistical indicators point to a mod-
erately automated chemical industry at present.
It has been stated that, "Many well-known
plants in the CPI have already progressed to a
fairly high step . . . but they do not represent
a vast bulk of CPI output." 28 Another indica-
tion of the extent of automation is the amount
of capital investment per blue-cillar worker.
In 1962 the petroleum industry, the most highly
automated industry, had an investment of
$110,700 per blue-collar worker while chemicals
figured $43,700 and all manufacturing only
$21,800.29 If this is an accurate measure of the
extent of automation, chemicals-while still
ahead.of other leading industries in comparison
-has yet the bulk of its industry to automate.
In 1963, the chemical industry spent $1,464
million on new plant and equipment. McGraw-
Hill's department of economics indicated in
1963 that chemical process industries "will
spend" $250 million on automatic process-con-
trol equipment and instrumentation." This
would be approximately 17 percent of total ex-
penditures on new equipment in that year. The
source also indicated that expenditures on auto-
matic equipment are "leaping 10-20 percent
annually." Another indicator of the increase
of automation in the chemical industry is the
number of computers used. In 1963 there were
350 process control computers in operation. A
lengthy study, however, indicated that the num-
ber of these computers in the industry would
grow to 4,000 by 1970.31 These facts seem to
indicate tl. at automation in the chemical indus-
try in the United States will continue to main-
tain its present growth rate to at least 1970.

While we do not have comparable information
for the Canadian chemical industry, the follow-
ing conclusions would seem to be applicable to
the chemical industry in both countries because

28 David Keefer, "The Chemical Industry, Special Report," Chemi-
cal and Engineering News, Aug. 12, 1963.

27 Ibid., p. 81.
"Popper, op. cit., pp. 191-192.
a "Capital and Employment In Manufacturing," National Indus-

trial Conference Board, July 15, 1965.
111 "Crisis In Labor," Chemical Week, Feb. 23, 1963.
a Summary of a study on automation by Corplan Amciates,

affiliate of IIT Research Institut*, Chemical Week, Aug. 1, 1964.
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of the similar relationships of plant size, prod-
uct, and corporate entity in the industry.

It seems automation in chemicals will con-
tinue to occur mostly in the large chemical
plants as it has in the past. The small plant
faces the deterrent of cost (automntaa Pqnip-
ment is expensive) and will probably not auto-
mate as rapidly.32 (Small plants can afford not
to automate because they can do well in special
product fields where competition is less severe.)
However, it should be noted that in the United
States small plants (50 employees or less) , while
they represent approximately 82.7 percent of all
plants in the industry, account for only 15.8
percent of the total employment.33 In Canada
these small plants represent 80.6 percent of all
establishments in the industry and 20 percent
of industry employment." Another fact to re-
member is that the great percentage of these
small plants are single-unit companies. From
this we can assume most automation will take
place in the large plants producing standard
chemicals owned by the multiunit companies
(the giants in the industry) until such time as
costs of automated equipment make its intro-
duction feasible in the small plants.

Certainly, our union has little, if any, "breath-
ing space" in which to prepare itself for the
completely computerized society of the future.
While high profits in existing plants mitigate
against a complete conversion to computers, the
fact is we are experiencing plant closings and
relocations at an increasing rate.

Collective Bargaining and Automation

Management RightsAdvance Notice. When
decisions are made to automate or introduce
new equipment into the plant, the company will
usually discuss the changes with the union com-
mittee. However, whether or not the union will
receive anything more than a perfunctory hear-
ing will depend on the protections written into
the labor agreement.

Management may rely completely on the man-
agement rights clause in the agreement as jus-
tification for its contemplated moves. Only if
the contract has adequate provisions which
guarantee "union rights" will the union be able
to handle the problem inteiligently and to the
satisfaction of the workers.

First, the contract should ensure that advance
notice of changes be given to the union so that
discussions may be held on the matter. Sec-
ondly, the contract should provide that con-
templated changes will be subject to mutual
agreement or, at the very least, arbitration.
Sometimes a joint committee can agree on the
introduction of new equipment while making
adequate provisions to insure that no worker

will be laid off or lose earnings as the result
of the changes.

New Or Changed Jobs. In almost every case
of technological change, the introduction of new
Processes or equipment will necessitate the cre-
ation of new jobs or the merging of existing
jobs. It is important that the union insist on
contract language which will protect the labor
standards of the contract.

Specific provisions must be written into the
contract concerning the handling of new or
changed jobs. The union must have the right
to grieve the new wage rate and job description.
Arbitrators must have the power to set rates
and write job descriptions in accordance with
the present practices in the plant.

Employment Security. As previously pointed
out, automation has in many instances displaced
the employee from his job or downgraded his
skill. Where the former effect is felt, the em-
ployee is concerned with retaining some kind of
employment. In such cases, seniority should be
the guide to placing the employee in another job
in the plant. However, because a "bumping"
Procedure has the end result of displacing some
employees, attempts should be made to retain
all employees. The union should try to nego-
tiate a clause whereby no employee is put on
layoff but that any reduction of the work force
will be by attrition only (quits, discharges for
cause, deaths, retirements, etc.). Where the
immediately affected employee cannot be placed
in another job, he should be permitted a reserve
status in a surplus pool. He should be trained
for another job while in this reserve status and
should also receive protected pay during the
period. In no event should any employee lose
any benefits or wages as a result of techno-
logical change.

In those plants employing women, the turn-
over or quit rates are normally quite high. It
should not, therefore, be a costly item for com-
panies employing women (drugs, soaps, cos-
metics, etc.) to guarantee that there will be no
layoffs because of technological change and that
any reduction of the labor force will occur
through attrition. Each local union should de-
termine from the company and union records
the amount of turnover in employment and use
this argument where applicable.

SeniorityRecall. It is impossible to predict
the complete effect of automation on the exist-
ing work force beforehand. Although only a
few jobs may be affected in one instance, in

32 "Automation," Chemkal Engineering, Jan. 18, 1966.
33 Enterprise Statistics, 1958, U.S. Department of Commerce.
"General Review of The Manufacturing Industries Of Canada,

1961, Dominion Bureau of Statistics.
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another whole departments may be wiped out.
Therefore, we should insist that job layoffs and
transfers must be made on the basis which will
protect the older, more experienced worker.
In any event, our agreements should include a
provision that no person should ever be laid off
from the plant unless he is the least senior
person in the plant.

Following layoff, the employee should have
recall rights to any job openings which may
occur before new workers are hired. This pe-
riod of "retention of seniority for recall pur-
poses" should not have a time limit imposed
on it.

Retraining. It is a responsibility of manage-
ment to retrain displaced employees for new
jobs which may be created at the expense of
existing jobs. The union should include in the
labor agreement necessary language to provide
for this retraining. Any cost to the employer
can easily be met by the savings in labor cost
and the increased productivity which is con-
comitant with automation.

Transfer, Relocation, and Preferential Hiring.
Because automation has created unemployment
and because the use of automated devices is
brought about by management decision, man-
agement has the responsibility of stabilizing
employment for its workers who have faithfully
performed their assigned duties and may now
be faced with job loss. We have already sug-
gested job protection by an attrition clause.
There are also other means of assuring jobs to
displaced workers.

In multiplant companies employees may be
given the opportunity of transfer to another
plant of the company where there may be job
openings. The right to transfer should also
include the right to move at company expense.
This is sometimes called a relocation allowance,
which sometimes includes payment for any loss
suffered in the disposal of the employee's present
home and any additional cost of a new home in
the new location. It is also necessary that the
employee receive his regular pay during the
period of `the move.

Where job relocation is not an immediate
possibility, the company should agree to estab-
lish a preferential hiring list from which it
agrees to staff any other plants as openings
occur.

Supplementary Unemployment BenefitsSever-
ance Pay. Where the union is unable to secure
agreement that no worker will be laid off due to
automation, it is possible to aid laid-off workers
in other ways. One of these ways is by supple-
mentary unemployment benefits which are paid

by the company and added to State unemploy-
ment insurance benefits. SUB was first intro-
duced in the 1950's and can be found today in
auto and steel agreements. The theory behind
SUB is that the low State unemployment com-
pensation benefits neefl to be supplemented so
that the unemployed worker can maintain his
standard of living while he searches for a new
job.

Another way to ease the plight of the unem-
ployed worker is to provide him with a sever-
ance, termination, or layoff pay. The terms
are usually interchangeable and are only de-
scriptive of plans whereby the unemployed
worker receives payments, usually according to
his service, when he is laid off. These pay-
ments may be made in a lump sum or paid
weekly. The theory of income maintenance is
also part of the reasoning behind these plans.

Early Retirement. One way to ease the plight
of displaced workers, and possibly create job
openings at the saml time, is to make the early
retirement provisions of retirement plans more
attractive. The recently negotiated UAW pen-
sions, for instance, now provide that a worker
may retire at age 60 and receive $400 per
month until he is 65 years of age and will re-
ceive Social Security. As a result, many auto
workers have decided to retire, thus making
more job . pportunities available and also
making layoffs unnecessary.

Paid Time Off. Every time we negotiate addi-
tional holidays and extend vacations, we are
helping to create job opportunities or reducing
the necessity for layoff, assuming, of course,
product demand is constant or rising. Thus,
provisions which allow paid time off are appli-
cable, in at least a small way, to an overall dis-
cussion of automation and attempts to relieve
its impact.

Considerable advances have been made in re-
cent years in the amount of vacation time off
negotiated with employers. Three weeks or
more of vacation have been negotiated in a
majority of ICWU contracts. Most recently,
there has been a movement, stimulated by the
Steelworkers, to provide workers 13 weeks' va-
cation every 5th year, with the normal vacation
applicable to the other 4 years.

Paid sick leave plans and pay for jury duty
also fall into the same category as holidays and
vacations. They help provide some relief to
workers who might otherwise be laid off.

Subcontracting. In recent years some com-
panies have contracted out certain work which
was normally performed by the union members.
This has had tremendous impact on some
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unions and can be compared to the effects of
automation. Thus, it is mentioned here.

Work which is subcontracted usually is in the
category of work customarily performed by our
members, biit it may also incl.ide new work. In
this regard, the union should include a clause in
the collective bargaining agreement so that all
situations will be covered.

Ov ertime. The pages of labor history are full
of references to the continuing fight to reduce
the workweek so that the worker may have leis-
ure time to spend with his family. In 1965, the
position of the AFLCIO and the CLC is a
35-hour work eek. It is hoped that this will
be accomplished through legislation in the near
future. Until then, however, our local unions
can make an attempt to reduce the workweek
contractually, as did Local 7 when it recently
negotiated a 371/2-hour workweek with the
Burroughs-Wellcome Company.

In conjunction with a reduced workweek, one
must think of the tremendous number of over-
time hours worked in industry. A recent study
by the Bureau of Labor Statistics (Employment
and Earnings, May 1964) showed all manufac-
turing average weekly overtime hours were 3.4
hours for production workers, the highest the
figure has been since January 1960. For the
chemical industry this figure was 2.8 hours of
average weekly overtime. Many jobs could be
provided if our contracts prevented the work-
ing of overtime hours or if they provided pay-
ments for overtime which were really penalty
payments. Too many union members look upon
the overtime clause as a way to increased earn-
ings, when the purpose is to make overtime
work so expensive that employers will not
schedule overtime work. To keep overtime
rates a true penalty payment, the AFLCIO and
the ICWU position is that all overtime should
be paid at a minimum of double time.

Length of AgreementsMergersPlant Clos-
ings. The trend toward longer-term agree-
ments in the chemical industry indicates that
some second thoughts should be taken about this
question in light of the possibilities for change
brought about by introduction of automation,
the possibilities of merger or acquisition, and
the likelihood of department or plant closings.

The companies are interested in establishing
stable labor costs for long periods of time, and
unions are interested in securing the best pos-

sible economic package for their members.
However, the highest wages and most liberal
fringe benefits for active employees are small
consolation to the worker who has been displaced
frnm hia joh.

Unless the labor agreement provides proper
safeguards for workers and restrictions on
management decisions which will cover the
above situations, then the greatest protection
against job loss is a short-term agreement. If,
however, the union has included in the contract
these clauses suggested above, then the length
of agreement is not as important and may be the
lever for additional monetary and fringe gains.

I CWU-Management Employment Referral Serv-
ice. Automation causes workers to change jobs
many times during their worklife, frequently to
entirely different types of employment and even
in different industries. The need to assist un-
employed workers is urgent. They first need
to acquire a new job but, secondly, they need
assistance in securing employment in the indus-
try which needs their special skills and where
they can fully capitalize on the training already
received.

The ICWU and managements of chemical
companies can play vital roles in helping work-
ers to relocate by establishing an employment
referral service. We call upon the various
chemical companies to participate with us in
providing such a service to the industry. The
service would serve two functionsaid to the
worker and assistance to the industry.

In this mutual assistance effort, chemical
companies would report job vacancies and/or
lists of surplus employees to the international
union which, in turn, would provide this infor-
mation to unemployed members and other com-
panies. Anticipated layoffs and projected
expansions could also be reported and the infor-
mation circulated throughout the industry.

We believe such a service is a proper function
of a responsible labor organization. We feel,
too, that the managements of the industry rec-
ognize that they have a redponsibility to unem-
p'ayed chemical workers and will participate
in this endeavor. Certainly, this exercise in
cooperation will fill a vacuum which now exists
in the industry, and will not only help the
unemployed but, in reducing training costs, may
even be considered as having monetary value
to the companies.
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Statement by the International Lonashoreman'
Association, AFL-CIO

AutomationThe Outlook for the Longshore Worker
Changes in the methods of cargo handling

were considered a serious threat to the jobs and
income of the longshore worker when the Inter-
national Longshoreman's Association decided
to take action in the fall of 1958 against uncon-
trolled introduction of such changes by employ-
ers in the shipping and stevedoring ousiness.

On the eighth anniversary of that dramatic
mass stoppage of longshoremen in the Port of
New York it would give those of us who are
responsible for leading the ILA. great satisfac-
tion to be able to report that we and the long-
shore industry have taken long strides toward
solving the manpower problems that attend the
continuing changes in cargo handling techniques
and cargo vessel construction. The objective
facts, however, do not permit any such report.

We have not solved those of our problems
which may be traced to technological change.
Labor and management have tried, and we have
managed, to produce certain contractual accom-
modations. The results of our efforts are no
more than a stop-gap "solution." Th E. evidence
to support this conclusion can be read out of
the statistics compiled by the U.S. Department
of Labor in 1964 and 1965. Jobs have disap-
peared at a phenomenal rate. In the contract
year 1951-52 there were 51,282 men employed
under longshore contracts in the Port of New
York, the port area in which the most dramatic
changes in cargo-handling technology have
occurred. In the contract year 1961-62, the
USDL reported only 27,134 men employed
under these contracts, a drop more than
24,000 workers. The number has declined still
further in the period since the last contract year
covered by the USDL survey.

In that 10-year period, total waterborne cargo
tonnage and general waterborne cargo tonnage
increased significantly. Total tonnage rose from
139,395,000 short tons in 1953 to 154,476,000
short tons in 1962. General cargo tonnage
that cargo which provides the principal source
of longshore employmentrose from 12,061,000
long tons to 13,902,000 long tons.

It is also significant that declining employ-
ment and increasing cargo volume have been

accompanied by a decline in total longshore
hours worked in the Port of New York. In this
port area there were 44,260,828 longshore hours
worked in the contract year 1951-52. In
1962-63, the total had dropped off to 40,201,588
hours.

Not all of this decline in employment was
adverse to the interests of the longshoremen.
Some of it is traceable to jtrtifiable decasuali-
zation of the longshore labOr J:,,rce. However,
not all of the so-ealled "deeasualization" has
been accomplished in a manner designed to
benefit to the longshore workers who have had
a right to expect employment and income from
work in this industry. Buried in the effects
of the decasualization operations of tLe "tem-
porary" bistate waterfront agency created by
New York and New Jersey are job opportunity
losses which are the consequence of unitization
of general cargo, container ship utilization, the
adoption of bulk cargo-handling facilities and
techniques, and other significant equipment
changes. Thus, while 47 percent, or 24,332 of
the 51,282 men employed in 1951-52 worked
700 or more hours, the 83 percent of the 27,134
men employed in 1961-62 who worked 700 or
more hours amounted to only 22,506 men so
employed. In terms of total numbers, there
were 1,826 fewer longshore workers employed
700 or more hours in 1961-62 than in 1951-52.

Clearly, the work force utilization percentages
reported by the USDL are capable of misleading
the unwary. The decasualization process man-
aged by the Waterfront Commission of New
York Harbor trimmed away longshore labor
force which worked a minor part of the poten-
tial work-year, but methods changes trimmed
away segments of the longshore labor force
which worked a major part of the work-year
as well as those who worked a minor part.

Longshore workers are earning less overtime
income than ever before. In 1951-52 longshore
employees' hours included 27.7 percent at over-
time rates. In 1961-62 this proportion had
shrunk to 23.5 percent, according to the USDL
study. The proportion is even lower today.

One other rather odd phenomenon arises in
151
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the past 10 years out of the policies of the
Waterfront Commission. According to USDL
data, at the same time that between 757 and
948 longshoremen left the industry's 10 or force
annually between 1958-59 and 1961-62 through
death or retirement, and another 2,065 to 4,655
were being decasualized annually, the Water-
front Commission was registering new entrants
into the longshore labor force at the rate of
1,990 to 2,854 per year.

The trends in these New York port area fig-
ures point up the job problem posed for past,
present, and potential labor force in the long-
shore industry as a whole. The work of the
industry is increasing, and it is being done by
fewer and fewer men. There is great pressure
being exerted by government agencies, by
equipment manufacturers, cargo vessel builders,
trucking operators, insurance carriers, and
others to step up containerization and other
forms of cargo unitization, and to increase the
use of mechanized procedures for cargo loading.
As the shipping lines and cargo handling firms
respond more and more to these pressures, more
longshore jobs will be lost. It may be ;:rue that
average earnings per longshoreman will con-
tinue to rise under these conditions, but it is
a foregone certainty that there will continue
to be fewer longshormen around to enjoy these
increased earnings.

The ILA began in 158 its efforts to persuade
the employers in the shipping industry to meet
the job problems posed by new cargo handling
technology decisively and before these problems
caused their most serious impacts on the long-
shore employee. We used all of the techniques
available to labor unions in a free society. The
catalog of our endeavors is long:

1. We conducted mass demonstrations.
2. We retained an outstanding university

e,:onomist and expert on manpower problems.
3. We insisted on the creation of an informal

joint labor and management committee to study
and discuss the problems surrounding automa-
tion, to work within the term of our collective
bargaining contracts.

4. We took asnects of the problem to arbitra-
tion for binding decision.

5. We made automation a major collective
bargaining issue in the industry's negotiations
in 1959, 1962, and 1964, and we conducted
strikes over the issue.

6. We presented urgent pleas to executive
agencies and legislative committees of Govern-
ment to study automation in the shipping indus-
try and in other industries across the Nation.

7. We surveyed cargo handling methods in
foreign countries where different methods and
conditions of employment prevailed for clues
to the handling of our own problems.

8. We studied the significance of each new
kind of cargo handling equipment and each new
idea for changing present methods of cargo
handling, in an attempt to discover whether
"progress" was likely to be the result of its
application to cargo movement.

9. We met with government, industry, uni-
versity and labor union specialists to exchange
views and information on the subject of
automation.

10. We participated in international confer-
ences on automation.

11. Principal officers of the ILA made count-
less appearances before management groups in
our own and other industries to stress the ad-
verse job effects which can accompany thought-
less and hasty adoption of new industrial
techniques. .

These activities of the ILA did have some
beneficial effects. We won protections of a sort
for the longshore worker, and where we did not
get results we at least got sympathy. But Sym-
pathy is only a preliminary condition for the
solution of the problems involved. We were, for
example, able to get the shipping industry to
agree informally in January 1959 to a general
statement of principles for approaching the
technological problems of the shipping industry
-nd the dockworker. It was this statement of
.;)rinciples wlich launched our joint labor and
management nmittee on its quest for mini-
mizing the hardships that can be visited on
workers by changing technology, and for equi-
tably spreading the benefits of such changes
among workers, employers, and the community
as a whole. In that statement to the longshore
employers we said, in part :

Our first obligation is to the longshore workers we
represent in all of the Atlantic and Gulf ports.
However, we are prepared to give careful attention
to both the immediate and the future implicatims
for business and the community of any proposals
that come out of these discussiops. Be assured that
the Union is on the side of technological progress.
We do not aim to obstruct or discourage progress.
At the same time, our concept of progress does not
involve casting longshore workers adrift without
jobs or income. All we ask is that where there is
progress, that it shall be progress for everyone
including the dockworker. One of the principles
to which we will hold firm throughout the course
of our discussions with the employers is that no
program which calls upon the dockworker and his
family to give up eating can represent progress.

However, it has been a far cry from an agree-
ment on general principles to the achievement
of a functioning program which spells both
progress and security for industry and for
labor in the face of automation.

Our current collective bargaining contract
covering the period from October 1, 1964,
through September 30, 1968, contains provi-
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sions which reflect the furthest point of advance
in our campaign to meet worker and industry
needs in this era of rapid technological change.
I regret to have to report that we are still far
from having produced a satisfactory solution
to the job and income problems faced by the
dockworker as a consequence of further changes
in cargo handlinfr methods. What we do have
amounts to a --stop-gap arrangement achieved
through the ordeal of that traditional trial by
ef-mornic combat, collective bargaining. Those
provisions in our contracts with the shipping
lines that have a bearing on dock vorker security
in this time of evolving technological change
represent nothing more than a truce over the

,. issues involved. We have yet to produce safe-
guards against the economic disaster ,,nat lies
ahead for the dockworker as the shipPing in-
dustry steps up its efforts to increase produc-
tivity through the adoption of labor-discarding
methods of cargo handling.

We have since 1959 publicly and repeatedly
called upon management to help develop a for-
mal program of job and income protection for
the dockworker. We have called, at the same
time, for a chart for the future of projected
methods changes. We have won only a faint
response to these calls.

The cargo handling methods and practices
some new and some oldwhich continue to be
a threat to the earnings and jobs of the men
covered by ILA collective bargaining contracts,
include the following, among others :

1. containerization of cargo,
2. preunitization of cargo by means of par-

tially enclosed pallets and by means of
open units or boards,

3. bulk loading for liquid products, semi-
liquid products, and for any cargo that
can be pulverized,

4. gluing of cartons and bags to one another
to make up a single unit,

5. the use of steel strapping, nylon tape,
twine, and steel wire to preunitize cargo
on shipping line skids or on the shipper's
or transporter's own lightweight pallets,

6. enclosing cargo in a cardboard or wood
frame, or strapping it to a pallet or skid,

7. shipping liquid cargo in bulk in very large
tanks carried on the deck of a vessel,

8. the use of rollers on trucks which move
cargo to and from the piers,

9. the use of side port loaders,
10. unloading cargo from the tailboard of

the truck onto skids by other than labor
working under ILA contract, and

11. the use of one or more fork-lift trucks
in the hold of the vessel.

Each of these shipping practices has a sig-
nificant effect on the work time available to the

dockworker. Each of these practices has yielded
marked savings to the employer and marked
losses to ILA labor.

No better proof of the adverse impact on the
labor force and the favorable impact on the
employer's costs is needed than an examination
of ship turnaround data in the port of New
York. Vessels that used to lie in port for 60
hours while unloading and loading cargo, now
take from 8 to 20 hours. Prepalletization of
incoming whisky cargo in the form of 1- to 2-ton
units has cut turnaround on such vessels from
5 to 2 days of work. The side port loader can
handle at least 35 drafts per hour, eliminating
4 to 6 hours per man from the hours used for
handling cargo by conventional means.

The growing diversity of commodities which
are being shipped in containers or in other pre-
unitized forms is well illustrated by a sample
of such items reported in a study made for the
ILA. The following are either shipped in or out
by preunitized means:

whisky
Coca-Cola concentrate
canned transmission fluid
cheese
sheets of rubber
Pepsi-Cola in drums
canned fish
mortar in bagstile
television tubes
reelstands
canned tomatoes
--fiberglass rolls
lumber
wine in gallons
film
toys
art materials
electrical appliances
rubber tires
oil in drums
mayonnaise
flour in bags
juke boxes
canned pineapple
glass tubing
glass sheets
steel wire in coils
steel sinks
paint
electric meters
powdered plastic in bags
diced synthetic rubber in sacks
recording tape
rubber hose

And this is only a partial listing.
We have never raised general objections to

the shipping industry's attempts to introduce

=0
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cost-saving approaches to their operations.
But we have objected and will continue to object
to cost-cutting which is labor-discarding.

The protection we seek for the dockworker is
no different in principle than the protection that
has been built by the Federal Government into
the operations of our shipping lines. The ship-
ping lines receive Government subsidies which
guarantee them a profit on capital used in sub-
sidized operations. They are permitted tax-free
reserves under their subsidy contracts. They
get 100 percent mortgage insurance by the Gov-
ernment to make it cheaper for them to borrow
money for converting existing vessels, or for
building ,i.ew container ships.

We of the ILA are not willing to stand by and
watc:i the shipowners jump off to ever higher
profits from the top of a mountain of unem-
ployed dockworkers.

'' he shipping lines can enjoy ample cost-
savings from containerization and preunitiza-
tion alone without discarding one longshoreman
or one man-hour of working time. Such cost-
savings accrue through the following:

1. reduction of the costs from lost cargo,
2. reduction of the costs from damaged

cargo,
3. reduction of the costs from detoured

cargo,
4. reduction of the costs from stolen cargo,
5. reduction of the costs from repairs to

cargo in transit,
6. reduction of the costs which arise from

cargo deterioration in transit,
7. reduction of the costs of time lost in

customs,
8. reduction of costs through the time

saved in speedier turnaround of vessels,
9. reduction of costs through time saved

by quicker discharge of the load at the
port of destination,

10. reduction of the costs to the shipper of
multiunit export packaging,

11. reduction of insurance costs, and
12. reduction of the costs of time spent in

handling cargo documents and doing
paper work.

The employers in the shipping industry have
adopted a position which is traditional through-
out industry in the United States. As their
labor-discarding methods are introduced, they
see opportunities for improving the wages and
fringe benefits of those workers who are not
discarded from the industry's labor force. Such
an approach regards human beings as expend-
able. Too many employers regard labor as just
another factor of production. It is an easy step
from this view to that of treating the labor
force in the same manner as industry treats

obsolete industriai techniques and machines.
This is the heart of the matter for the dock-
worker. We mean to continue to campaign
against the treatment of dockrorkers as expend-
ables. We campaigned successfully in the past
for protection against the hazards of industrial
accident, the burdens of old age, and the risks
of ordinary unemployment. In each instance
Government acted to protect the worker on the
grounds that such burdens are not properly
heaped on the employee. These risks were,
rather, additional employer costs of doing
business.

We maintain that the unfavorable employ-
ment effects of changes in technology must
come to be regarded as an added cost to the
employer who puts such changes into effect.
Business investment in new techniques must be
broadened out to include any human costs that
may be involved.

We believe that the Federal Government must
take steps to cope with the technological dis-
placement of labor force. Industry is not up
to the task, and collective bargaining over the
issues involved cannot produce lasting or satisfy-
ing results. A technologically displaced worker
must be treated as a ward of the Government.
Such a worker has invested all that he had to
invest in his industryhis strength, his ability,
and his years. All we ask is that this invest..
ment be treated with at least the same tender
concern that money investments are treated in
times of stress. Moreover, capital is movable,
but the average dockworker's skills are not
transferable. And, our statistics show that he
is beyond the age when a man can be considered
a good prospect for retraining for work of the
type available in industrial activities which are
growing.

Much of the attention of the ILA and the em-
ployers in the shipping industry has centered
on the Port of New York. This does not mean
that the other major East and Gulf Coast ports
have developed job or income stability, or that
they have met the problems arising out of
changing methods with some happy solutions.
The dockworker's job security is even shakier
in some of our eastern ports than it is in New
York.

In New York, there are about 24,000 long-
shoremen available for work, yet peak port
needs on any 1 day are filled by no more than
19,000 longshoremen, and such peak days are
unusual.

In Baltimore. there are less than 4.000 long-
shoremen available for work, but peak-day
employment is about 2,800.

In Philadelphia, there are about 7,000 long-
shoremen, with only about 3,000 at work on
a peak day.
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In New Orleans, there are about 15,000 long-
shoremen, with peak-day employment at about
6,800.

And so it goes from port to port in Eastern
United States. Furthermore, average daily
employment of longshoremen is typically far
below peak-day levels. The work is casual, and
the hiring commitments are short. Longshore-
men are employed for 4 hours at a time ; this is
the extent of the employer's commitment when
he hires the dockworker. In much of American
industry, the worker is hired by the week or
the month. As a minimum, some industries
hire workers by the day. Some even hire work-
ers by the year. In the very shipping industry
that hires longshoremen, the minimum employ-
mmt of vessel personnel is on a voyage basis
and at a monthly rate of pay.

The annual earnings of longshoremen high-
light further the security problem confronting
dockworkers. In the port of New York, dock-
workers average about $5,000 a year, while in
New Orleans they average about $2,000 a year.
In Galveston, the average earnings are even
lower. The hourly rate of pay is for all intents
and purposes similar from port to port, but the
hours of working time vary widely. Hence, the
annual earnings vary widely.

So that there can be no misunderstanding of
what the ILA regards to be inadequate con-
sideration of the dockworkers' problems by the
shipping industry, a summary of the key pro-
visions pertaining to job security, cargo han-
dling method changes, and flexible use of the
work force in our October 1, 1964 to September
30, 1968 collective bargaining agreement is set
forth below. We of the ILA do not intend to
derogate the results of our best bargaining
efforts to date. But neither we, nor anyone
else, should exaggerate the significance of these
results. We have not solved the dockworker's
employment and income insecurities. We have
simply been groping our way towards solutions
with the best means at hand. It is simply the
plain fact that the best means available at this
date in our Nation's history are not good enough.

Some of the provisions of our new Port of
New York contract provide:

1. A $125-per-month pension for employees
retiring between April 1, 1965, and January 1,
1966. A $175-per-month pension beginning
January 1, 1966, for retirements of employees
who attain age 62 and have 25 years of service.

2. A disability retirement benefit, beginning
January 1, 1966, of $125 per month for an em-
ployee at age 45 after 15 years of service, up to
a maximum of $175 per month after 25 years
of service.

3. Beginning April 1, 1966, employees with

700 or more hours of pay from April 1, 1965,
to March 31, 1966, are guaranteed 1,600 hours
of annual income in the contract year October 1
to September 30. Payments, up to 75 percent,
of the guarantee are made after the first three-
quarters of the contract year. Employees who
are away from work and are receiving benefits
under workmen's compensation, disability law,
or the ILA and management Welfare Plan re-
ceive credit at the rate of 20 hours per week
towards the 700 hours qualification. Gross
earnings received by an employee in the income
guarantee period are deducted from the income
guarantee. If an employee fails to report for
work when oniered out or if he fails to make
hin.self available for work at 7 :55 a.m. in the
work section in which he is registered, he loses
8 hours of guaranteed income. A man who
reports for woek as ordered in an initial period
but fails to return to work if reordered for the
next period loses 4 hours of income guarantee.
An employe who fails to make himself available
for employment in accordance with the stand-
ards of the agreement can be disqualified from
receiving the income guarantee.

4. As of April 1, 1966, the employer has the
right to hire only the number of clerks, checkers,
other crafts, and terminal labor as are necessary
to perform the work.

5. All frozen details are eliminated.
6. Detail men, when ordered in, are assign-

able at the discretion of the employer to any
other productive work within their craft
jurisdiction.

7. When 250 regular checkers and clerks with
valid seniority car& die, retire, or become per-
manently separated from the industry in the
Port of New York, employers who wish to elimi-
nate hatch checking may do so if they deem
such checking unnecessary.

8. '1 he employer has the right to distribute
the members of the work gang to any assign-
ment within the gang which they are qualified
to perform.

9. Extra men addecl to a gang by the em-
ployer may be transferred from gang to gang
as needed.

10. The employer may transfer gangs from
hatch to hatch and ship to ship in a terminal,
if the transfer does not displace another gang.

11. The contract standards for testing safety,
health, and reasonable workloads on one or more
employees are to be observed in making man-
power shifts.

12. As of April 1, 1966, the employer has the
right to drop two men from the minimum gen-
eral cargo gang. And, as of April 1, 1967, one
additional man is dropped from the gang.

13. The ILA and NYSA Human Relations and
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Implementation Committee is authorized to
work on means for improving borough, area,
and portwide mobility of longshoremen.

14. The Human Relations Committee is au-
thorized to work out a system of penalties for
absenteeism and tardiness.

15. The existing seniority provisions are t )
be reviewed so as to produce changes facilitat-
ing portwide availability of longshoremen.

16. The employers have pledged to join the
ILA in efforts to close the Waterfront Commis-
sion's employment register.

17. A Management-Labor Employment Coop-
eration Committee has been formed to effectu-
ate contract provisions relating to availability
of labor, work force mobility, stability of work
opportunity and earning 4, control of tardiness
and absenteeism, procedures for chsing the
employment register, and arrangements for
having ILA representatives at Waterfront Com-
mission Hiring Centers to monitor hiring and
assure carrying out -,he income guarantee pro-
vided under the contract.

18. In addition, wages are to be increased by
36 cents an hour, employer pension contribu-
tions by 24 cents an hour, Welfare Fund con-
tributions by 5 cents an hour, and Medical and
Clinical Services Fund contributions by 3 cents
an hour over the 4-year duration of the contract.

To those who are not intimately involved or
acquainted with the longshoremen's job and
income problems these few advances spelled out
above may appear to be impressive. We of
the ILA who have struggled to produce these
few gains have found in them no cause for
complacency.

To those who are not intimately involved or
acquainted with the managements who consti-
tute the longshoremen's employers it may seem
that they have been willing partners in a pro-
gram for coping with their dockworkers' prob-
lems. This is far from true. We have inched
along the road towards dockworker security,
pulling the dead weight of unenlightened man-
agement behind us.

We face the prospect today of having a hard-
woia guarantee of an income minimum for the
dockworker become his income maximum.

Our problem as a nation may be that industry
grabs too recklessly at opportunities for techno-
logical change. We commend to the Federal
Government the view along these lines expressed

by Professor Walter L. Eisenberg, chairman
of the department of economics, Hunter College
of the City University of New York, a leading
expert on the effects of automation on the work
force. He puts part of the matter in these
words:

Not all technological change deserves to be described
as technological progress. The history of industrial
development in the United States warrants the con-
clusion that the very quest for technological improve-
ment has been institutionalized. Our industries
have made a fetish of changing machine technology
and the methods for organizing and distributing
production. Consideration should be given to the
possibility that an imaginative estimate of net
social gains accruing from a specific change in tech-
nology would show zero or negative results. The
impression that grows out of study of the increas-
ingly inflexible skill, experience, and other charac-
teristics of the labor inputs into production is that
there are substantial social cost-offsets to the spe-
cific cost-reductions that may accompany particular
changes in industrial technology. Our economic
analysis of the consequences of technological changes
may be too narrow in conception. A more com-
prehensive accounting of consequences may reveal
that numbered among the technological "improv',.
ments" are changes that produced merely different,
rather than better, ways of producing some of the
Nation's output of goods and services. If a par-
ticular firm's or industry's gains from a change in
operational techniques are more than matched by
losses incurred by the labor force, or by other indus-
tries, or by consumers as a direct or derived result
of such changes, then innovations of techniques
which are simply changes must be carefully die-
tinguished from the concept of technological prog-
ress. "Progress" is a value judgment which has
been too loosely applied to the industrial manifesta-
tions of the genius of laboratory scientists and engi-
neers. An enlightened society should indeed foster
broadly based economic achances through techno-
logical progress. It should not, however, stand
ready to underwrite blindly the price of change
for change's sake.

Professor Eisenberg's views cut to the root
of our concern over methods changes in the
shipping industry. A sound evaluation of new
cargo handling methods may well show that the
shipping and other industries' profits from these
new methods are overshadowed by worker and
other losses. Perhap3 such methods changes
should be blocked.

We hope that Government will address itself
to this concern with imagination and boldness.
If it does not, the dockworker and many another
worker in American industry face a dismal,
troubled, and turbulent future.
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Statement by the International Union of Mine, Mill,
and Smelter Workers

The Commission, in dealing with the defini-
tion of unmet community and human needs
toward which the application of new technolo-
gies might most effectively be directed, and the
assessment of the most effective means for chan-
neling new technologies into promising direc-
tions, can only point the way to an acceleration
of the process which is already creating employ-
ment problems with which our societyunions,
companies, governmentis seemingly unable to
cope in adequate fashion.

We can only cope with these problems by a
drastic lifting of our sights in several major
areas, and it is on this that we wish to concen-
trate our statement.

First of all, our rich societythe wealthiest
civilization has ever knownis poor in many
vital respects. We have many needs as yet
unmet which, if met, would entail massive public
and private construction projects. We have in
mind here the tearing down of all suustand. rd
housing, urban and rural, and its replacement
with housing which we can easily provide with
the human and material resources our society
commands, the overhaul and rebuilding of our
obsolete and rundown public transportation
facilities, a long range attack on the water
problems of the arid West and increasingly
water-short Northeast, a reversal of the pollu-
tion of our streams, rivers, and lakes, and pro-
vision of a host of public facilities in the form
of schools, hospitals, parks, and the like. You
will appreciate that this catalogue is not com-
plete, merely illustrative. We are moving in
all of these areas, but too slowly, and too un-
imaginatively. We believe the Commission can
make a great contribution toward lifting our
sights by setting forth, in monetary terms, a
program of investment In these and other types
of projects that will be of a completely new
order of magnitude, but one within the capa-
bilities of our economy mobilized to achieve a
better life for all.

Such a program would for many years pro-
vide enough jobs to remove the threat of mass
unemployment that faces us in the next decade.
It would ease the tensions which, as President
Johnson has said, will otherwise inevitably bring
us repeated outbursts, like the Los Angeles riots

which shocked the Nation. It would ease the
pressure of unemployment c: wage and earning
standards of the unorganized in the service and
other low-wage industries, and of the self-
employed in small business and uneconomically
small farming operation. It would meet the
employment needs of the millions of young
people who will soon be in the labor market.
It would buy us time in which to plan kr a
better social order 20 or 30 years from now.

Ultimately, as such writers as Robert Theo-
bald and Richard Heilbroner (Fund for the
Ropublic and the Ad Hoc Committee on the
Triple Revolution) have cogently demonstrated,
we will be faced with a situation in which our
productive economy will be unable to provide
jobs for a large proportion of our adult citi-
zenry, and where a living will have to be pro-
vided for large numbers of people from sources
other than earnings. We can look forward with
anticipation to the continued contribution which
automation and technological change will make
to the elimination of dull, heavy, and repetitive
work such as still characterizes much industrial
employment. But the satisfactions which ensue
from secure employment in work which is
intrinsically challengingwork which places
demands on human intelligence and capability
should be husbanded and equitably shared.

As we move into an era v iere employment
requirements will inevitably diminish, we need
to plan most intelligently for a balanced sharing
of employment and growing opportunities for
leisure. We can only sketch the broad outlines
of a comprehensive approach to this problem.
one which would include earlier retirement, ade-
quately provided for, an extension beyond high
school of the education and training of all of
our young people, a shortening of the standard
workweek, and much more extended periods of
vacation than are now available to most of our
working population. By moving progressively
in these directions, we can extend for many
years into the future the opportunity of employ-
ment for all of our citizens during the most pro-
ductive years of their lives. At the same time,
a better educated population can be prepared
for a more satisfactory enjoyment of the leisure
which shorter hours, longer vacations, and
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earlier retirement will provide. Ultimately,
with further technological progress, we must
prepare many of our citizens for self-fulfillment
without employment in the traditional sense of
productive work. We hope that this stage can
be postponed through the approach outlinld, in
the interest of a vradual and planned transition
to a way of life for which many of our citizens
would now be unprepared.

In closing, we wish to express the conviction
that the objectives sketched here, and with
which hopefully the Commission will broadly
concur, can only be achieved as they emerge
from the workings of an informed and under-
standing democratic process. We concur in the
statement which appears at the conclusion of
The Triple Revolution issued by the Ad Hoc
Committee on the Triple Revolution : "Democ-

racy can only be rooted in a political and eco-
nomic order in which wealth is distributed by
and for the people, and used tor the widest
socie- benefit." Our organization welcomes the
growing democratization of our societythe
enfranchisement of our Negro population and
other minority groups ; theii growing political
awareness ; the Supreme Court's landmark deci-
sion removing the hobbles with which rural
minorities too long have fettered our State legis-
latures ; and the growing public awareness of
our economic problems as manifested by the
domestic legislative record written by the 89th
Congress. Our union awaits the report of the
Commission as an important contribution to an
even better understanding by our democratic
society of the hope and the challenge which
modern technology pri ,nts.
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Statement by the John Hancock Mutual Life
insurance Company

Some general comments concerning three of
the five parts in the Commission's charge fol-
low. You will appreciate, of course, that they
pertain primarily to the insurance industrythe
only industry whose technology is thoroughly
familiar to the writer.

1. Large-scale data processing machines
have been in use at the John Hancock since
1955. The original equipment is still in
ase, but it has been augmented gradually
by more advanced machines. It seems
clear that the rate of technological change
is accelerating and an increasing challenge
is presented to use most effectively the
tools at our disposal.

As with most early users of computing
equipment, this company first converted
routine, repetitive accounting functions
from manual or electromechanical to elec-
tronic processing methods. Only recently
has our attention turned to the more de-
manding area of management information
systems.

The number of employees in the home
office has shown a gradual increase, from
5,143 in 1955 to 5,475 in 1965. A notice-
able upgrading of jobs has occurred during
this period as repetitive tasks have de-
creased and systems and programing work
have grown in scope.

2. The future lines of development in

electronic data processing seem to be
clearly indicated by the events of the last
10 years. Electronic installations can be
expected to grow in both size and number
as the cost of computing ha. lware is re-
duced. System complexity will increase
sharply and there will be a growing de-
mand for systems engineers versed in com-
puting and communications techniques.

We anticipate a growing emphasis on
computer understanding in secondary
schools and universities. Through ad-
vances in modular programing techniques
and universal languages such as COBOL,
use of the computer as a data processing
tool will be within the reach of a growing
number of people. First attempts at time
sharing, such as MIT's project MAC, can
be expected to expane to much larger
proportions.

3. Within the insurance industry, the
major unmet community and human needs
we see arise from the wholly inadequate
insurance program of the average U.S.
citizen. In part by use of electronic com-
puters, we anticipate freeing our field
forces from the routine clerical tasks of
premium collection, accounting, eta. Their
full time can then be devoted to carrying
the insurance message to the American
public.
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I shall try to set down a few general state-
ments in the hope that they will be of some
assistance.

a) The Commission and Congress are un-
doubtedly fully aware of the past and current
effects of technological change on our society.
What has evolved in the last 20 years would
have stretched the imagination of any prog-
nosticator of the future. In the area of biol-
ogy, we have leaped from a purely taxonomic
science to what can best be described as a basic
and applied science. We have seen within our
lifetime the development of a vast array of
antibiotics too numerous to mention, systems
of vaccination against dreaded diseases, skills
in surgery so profound they would not have
been considered possible 20 years ago. More
importantly, the basic findings coming out
almost daily prophesize that we are on the
verge of many more discoveries and advances.
The cause and treatment of cancer, in all its
many forms, are on the brink of being resolved;
the ability to replace diseased organs with
healthy ones is almost a reality ; for the first
time we are learning about congenital diseases
and their causes; mental disease and its treat-
ment is slowly becoming a science and not
just an art. These advances are not surprisirg
when one realizes that we now have on earth
more living scientists that ever existed in all
recorded history oZ man. Furthermore, pres-
ent data would suggest that this figure will
double by the year 1980.

b) With this revolution in technological
change, it is self-evident that the next 10 years
must be years of educating and communicating
these changes to society and specifically to our
younger people. The blue-collar worker and to
some extent the white-collar worker are already
in less demand, while jobs requiring technically
trained personnel go begging. For example,
there are now over 200 budgeted vacancies for
anatomists in the United States, and with the
advent of more medical and dental schools, the
demand will be increased.

c) Thus, our society and specifically the
State and Federal Governments must resolve
the problems of education and communication.

In the area of education, the basic question
we must face is whether or not education, at all
levels, is a luxury, a privilege, and an invest-
ment which is solely the responsibility of the
recipient, or a service to society which society
should be willing to ritzy for. I would take the
latter stand and suggest that the Federal and
State Governments inust increase, their im-
portant role in the training of teachers, sci-
entists, and students. Programs such as the
Health Professions Assistance Act, the National
Defense Education Act, and United States Pub-
lic Health Service grants and awards must be
augmented and expanded to include all intel-
lectual levels of our society. We need more
physicians, but we need more medical tech-
nicians as well.

As far as communication is concerned, man's
ability to follow our technical progress is hamp-
ered by the sheer mass of material published.
It is becoming practically impossible to follow
the literature, and the problem will get worse
rather than better. The Federal and State
Governments must continue to investigate ways
and means of disseminating information. The
MEDLARS system, currently supported by the
Federal Government, is a small beginning in
the area of medical literature which should be
fostered and expanded to other areas of tech-
nical need.

d) With the increased availability of educa-
tion to all members of society and with mech-
anisms for communicating new advances, the
civilian industries will yeap benefits and, in
turn, benefit society.

e) Thus, government at all levels must :
1) make education a responsibility of society

in general by lowering tuition to trade
schools, community and junior colleges,
as well as universities, rather than raising
them as is the present trend ; provide
more scholarships to deserving students
at all levels of academic endeavor ; foster
the training of teachers by making a
career in teaching an honorable, lucrative,
and esteemed one;
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2) continue to promote scientific achieve-
ment by stipend, scholarship, and grants.
However, such support should be tied to
a teaching role as well. In other words,
I believe the scientist must be obligated

to teach his findings rather than expect
others to do it for him;

3) instigate mechanisms for exchange of
information utilizing modern computer
methods at all levels of technical interest.
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Permeating a number of the points set out in
the Commission's mandate is the thought that
technological change can potentially harm the
Nation's economy. We believe that it will be
important to reshape the tone of these points
to stress the view that technological change is
vital to the continued growth of the economy, as
well as to improvement of our standard of liv-
ing. Permit us to cite the experience of the
aerospace industry in this regard.

In its early days, the aerospace industry
built planes made from bits of wood and cloth.
These planes were slow and had limited useful-
ness. Then designs were evolved that made
extensive use of metals and new propulsion sys-
tems were employed. Now the industry is on
the verge of making the transition from the
employment of soft metal (aluminum) to hard
metals (stainless steel and titanium), and even
more advanced propulsion systems will be used.
Paralleling these changes in technology, whole
new industries have been spawned to imple-
ment the new designs. Examples of new indus-
try abound in the subsystems areas, such as
suppliers of cooling equipment, auxiliary power
supplies, and avionics manufacturers.

An even more outstanding example of the
creation of new industry stemming from the
exploitation of new technology is to be found
in the missile and space vehicle portion of the
aerospace industry. Here again, the effect has
been to nurture the growth of new support
industries in parallel with the growth of the
vehicle manufacturers. Attendant to these de-
velopments has been the creation of thousands
of new jobs throughout the Nation.

Relating to defining unmet community and
hu man needs, we shall cite a number of press-
ing needs without proposing solutions, recog-
nizing that the Commission can relate proposed
actions to these needs. In brief, outstanding
community and human needs that should be
treated are :

a. Reinforced activities to reduce air and
water pollution in urban areas.

b. Accomplish research related to the
growing geriatrics problem. In particular,
research that seeks treatments for the ill-
nesses unique to the aged, as well as re-
search that is aimed at maintaining vigor
in the aged, is urgently needed.

c. Developing solutions to the problem
of providing satisfactory low-cost housing
requires both political action and techno-
logical development.

Regarding the proper relationship between
governmental and private investment in the
application of new technologies to large-scale
human and community needs, not infrequently
the introduction of new tech -,ology for stated
purposes requires Federal Government action
before significant technological progress can be
realized. This is either because the new tech-
nology is concerned with projects that are too
costly for private industry to afford, or political
considerations render industrial activity un-
attractive. Examples where new technology
can be too costly for private industry are giant
civil engineering projects spurring the intro-
duction of nuclear power into the civilian econ-
omy, and the development of high-cost, highly
sophisticated aerospace vehicles. Examples of
where the introduction of new technology lags
because of political constraints are air and
water pollution and new forms of housing, the
latter due in large measure to archaic building
codes. Tn these situations, the Federal Govern-
ment cc-n properly assume a position of leader-
ship with private industry expected to assume
a growing degree of involvement as rapidly as
the financial risks are reduced to reasonable
levels or as political constraints are set aside.

With relation to adopting measures which
will facilitate occupational adjustment and geo-
graphic mobility of workers, it is our firm
belief that most of the major corporations in
the United States have seen fit to diversify their
organizations geographically for a variety of
sound business reasons. This characteristic of
our free enterprise system can be counted on in
the future to solve many of the problems im-
plicit in this point. For example, the Lockheed
Aircraft Corporation has diversified from a
single division located in California to 9 divi-
sions with activities in 10 states within the
span of a single decade. Related to this point
also, the current efforts by the Administration
to improve the economy of the Appalachian
region comprise excellent governmental actions
to attract industry to a new geographic region.
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For the past few years, and for an indefinite

time in the future, we have been and will be
living through a technological revolution said
by some to be greater than the industrial revo-
lution of the 19th century. We agree with this
statement. In the near and immediate future,
it will be necessary for some areas of tech-
nology to catch up with, and complement, other
areas where progress has been greater.

The technological improvements referred to
above will necessarily result in worker dis-
placement during the next 10 years. On the
other hand, with the economy growing there
will be more job opportunities. In view of the
expected greater leisure time and greater eco-
nomic resources to our population, a shift will
occur in employment to the leisure time and
service industries. There will be an increasing
necessity for educating the worker, both the
wage earner and salaried worker. In the area
of technology, there must be a shift to greater
understanding of materials and further medical
research. There will be a greater shift to
urban communities, and especially to the
megalopolises.

The most effective application of new tech-
nologies, including those supported by the Fed-
eral Government, for meeting unmet commu-
nity and human needs would be in the area of
medicine.

The most effective means for channeling new
technologies into promising directions is for
the Government to encourage greater profit in-
centive to industries. One method might be
to give additional relief in taxes for research in
technologies which are considered to be the
most beneficial for the Nation. This approach
has been initiated in several countries, includ-
ing Canada.

In order to facilitate occupational adjustment
and alleviate the adverse impact of change on
displaced workers coming from the necessity to
adjust occupations, greater education and bet-
ter education is necessary. Consequently, Fed-
eral and local governments should give con-
sideration to deductions for tax purposes of a
part or all of educational costs, provided the
education meets certain standards which are
established to promote the public welfare.
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Statement bu McGraw-Hill, Inc.
The issues to be studied by the Commission

are of great national importance and worthy of
careful and thoughtful investigation. Because
of our concern for sound and rapid economic
growth, and our particular interest in all types
of education and training, we at McGraw-Hill
strongly endorse your efforts to increase under-
standing of these issues.

In the light of some of the hysterical pro-
nouncements and exaggerated fears of "auto-
mation," it is heartening to look forward to the
objective approach which is made possible
through the establishment of the Commission.

Much current discussion of this subject lacks
historical perspective and magnifies unduly the
economic dislocation associated with techno-
logical change. In the first place, it should be
recognized that recent technological advances
do not represent an abrupt break with history
but rather a continuation of the steady stream
of discoveries, improvements, inventions, and
new techniques which have affected economic
life, particularly since the industrial revolution
of the 18th century. It is true that techno-
logical change is cumulative and thus has a
progressively greater impact over time, but this
very cumulation rules out the notion that auto-
mation is a phenomenon peculiar to our par-
ticular da- The great scientific achievements
of modem times are thus part of the long
sweep of man's growing understanding of the
universe.

In the second place, practical considerations
impose a moderation and a regularity in the
pace at which technological change enters the
economic system. It is a long way from the
first controlled atomic chain reaction to wide-
spread economic generation of electric power
by nuclear reactors. Existing plant and equip-
ment cannot be scrapped overnight even after
practical applications have been developed from
initial scientific discoveries. Financial consid-
erations also impose limitations on the ability
of corporations to innovate. Consumer markets
adapt to new products only with a considerable
lag. Although our economy is noted for its
dynamism and flexibility, even in so responsive
a system change necessarily evolves at a fairly
moderate pace.

In the third place, data on the rate of pro-
ductivity improvement in the United States

show quite clearly that there has been no really
marked escalation in the rate of technological
change over a long period of time. Output per
man-hour can change because of forces other
than the introduction of machinery, but cer-
tainly a marked escalation in the rate of tech-
nological change would be reflected in a marked
escalation in output per man-hour, and there
has in fact been no such marked change in
productivity growth.

In the fourth place, the low level of current
unemployment rates demonstrates the invalid-
ity of the hysterical notion that the machine is
about to throw us all out of work. Since 1961,
plant and equipment expenditures have risen
steadily and substantially, yet during this same
period the unemployment rate of expP..ienced
wage and salary workers has declined steadily
and substantially and is now almost down to
the low level of early 1957this despite the
fact that the average workweek in manufactur-
ing, which in the long run has shown a pro-
nounced shortening, is today higher than in
1957.

If, then, it is a mistake to suppose that we
are faced with a crisis because of advancing
technology, does this mean that technological
change poses no problem? Not at all. Change
always brings temporary dislocation which for
some business concerns and some individuals
can produce distressing effects. The solution
is not to be found, however, in going back to
the horse and buggy but in improving the abil-
ity of society to adjust to and capitalize on this
change. The primary need here is the develop-
ment of better systems for education arid train-
ing of the labor force, as well as private and
Government programs designed to facilitate the
mobility of labor and ease the problemsfinan-
cial and otherof transition from one job or
technique to another. We need not add that a
prosperous and rapidly growing economy is a
necessary prerequisite to these transitions and
adjustments.

At McGraw-Hill we are devoting vigorous
efforts to the development of job training sys-
tems and to the improvement of textbooks,
audiovisual aids, and new and more effective
educational means. Education is the basic key
to many of the issues under consideration by
the Commission.
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Role and Pace of Technological Change

Both the long-term trend away from farm
employment to nonagricultural business and
industry, and the more recent employment
shifts from the goods-producing industries to
the service lines, resulted in large part from the
technological progress of past years. As these
fundamental transitions were developing, over-
all employment expanded generally except dur-
ing business recessions, indicating a basic
ability of the U.S. economy to absorb workers
displaced by technology. As strong evidence
of this, new plant and equipment expenditures
by business in the United States have climbed
from $20 billion a year in 1950 to an expected
$50 billion in 1965, and during this period some
13 million new jobs have been added in the
U.S. economy.

In fact, it would be very helpful if the users
of unemployment data would focus more of
their attention on the low unemployment rate
among married men at 2.4 percent, instead of
only the average rate for all workers at 4.7
percent (as of this writing), and if at least
equally ample data were available OP job vacan-
cies and forward planning for employment.

Although automation has been developing for
years, the type most often discussed may be in
its early stages--computerization, cybernetics,
etc., possibly leading to a reorientation of our
business and industrial structure. There is, of
course, a limit on the degree to which business
and industry is adaptable to automated pro-
cesses. Various lines of activity are very dif-
ferently suited to the introduction of intensive
automation.

New industries producing new products may
be heavily automated at their inception. How-
ever, there is more concern now with the tran-
sition of established industry to more auto-
mated operation. The time required for
such transition is both costly and beneficial.
The cost element is obviousthe beneficial as-
pect of the slow pace perhaps less so. The
comparatively long time between the first steps
toward automation of a process and actual in-
stallation and full functioning allows time for
attrition, for each firm's own planning regard-
ing internal shifts of the current labor force,
and for any other type of preparation which

might be devised and tailored to a particular
industry or business. Much of the current dis-
cussion has been stimulated by the actual in-
stallations, and little attention is paid to the
necessary planning period.

As one illustration, the Metropolitan Life
Insurance Company, one of the Nation's largest
companies, is a major user of electronics equip-
ment for data processing. We were pioneers in
the use of large-scale computers in offices, hav-
ing a major operation installed and fully
processed by a computer as early as 1955.
Our use of automatic data processing equip-
ment has grown steadily through the years, and
we now have in operation 30 electronic com-
puters handling a wide variety of clerical opera-
tions. While this experience does not qualify
us to forecast the possible effects on the whole
economy and structure of the Nation, it never-
theless enables us to offer such opinions as can
be derived from our own 10 years of develop-
ment, experimentation, and use of automatic
data processing equipment.

The obvious social benefits of these techno-
logical improvements in the insurance business
are the contribution which they can make to-
ward lowering costs and providing the public
with more protection for their money, and the
improvement in quality of service to our 45
million policyholders.

Impact of Technological Change and Unmet
Needs

Owing to the high level of economic activity
and to the relatively slow pace of progress, the
results of automation in industry so far have
been reasonably orderly, even with changing
job requirements over recent years. It is only
natural to expect that a prosperous economy
can better accommodate workers displaced by
technology than can an economy in which these
workers are competing with more numerous
others, unemployed for different reasons.

Industries and occupations most affected by
automation, both in the past and in the years
to come, are those involving easily definable
repetitive procedures and processes, either
mechanical or clerical. Geographically speak-
ing, it is difficult to pinpoint an area or areas
in which automation might be an overriding

183



-

184 STATEMENTS : IMPACT OF TECHNOLOGICAL CHANGE

factor. With the exception of the fixed location
of natural resources and the mechanizing of
their extraction, geography in itself is not
usually significant.

A recent study by the Bureau ,)f Labor Sta-
tistics on technological trends in selected major
American industries revealed that technological
changes presently in view would probably bring
reductions in employment in 1970 in some 1,9.
of the industries surveyed, while growing a.:
mand in 14 other industries is expected to result
in increased employment along with techho-
logical improvements. It is significant that
these latter 14 industries, which included insur-
ance, accounted for two-thirds of the employees
in all the industries surveyed.

It is recognized that specific individuals may
suffer from automation. Some workers may
lose jobs (although not at Metropolitan) and
some firms may lose markets as a result of
rapid obsolescence and other factors. But not
all automated processes have the same effec'
Some will eliminate jobs, while Athers will re-
quire more labor. Moreover, advancing tech-
nology creates new and better jobs and
broadens markets. Needless to elaborate, there
can be no direct balance between these pluses
and minuses. Investment in education, at all
levels, emerges as a very important tool. This
is necessary all along the line, from vocational
training and on-the-job training in a specific
business to the attainment of university degrees.

An account in somewhat more detail of
Metropolitan's experience in the mechanization
of office work may be of interest to the Com-
mission. Metropolitan was a pioneer in the
use of punched card equipment, in the introduc-
tion of management controls, such as work
measurement, in functionalized work assign-
ments, and in other now familiar devices used
to lessen the cost of recordkeeping and data
processing and to adapt the company's require-
ments to the increasing number of young
people, particularly young women, who scught
a rather simple clerical job at the beginning of
their careers, but who did not expect, with any
certainty, to continue clerical work for the full
length of their lives.

We introduced general purpose electronic
digital computers into our record processing in
1954, and after 5 years' experience came to the
conclusion that we should press ahead with the
application of the new means of recordkeeping
and data processing as fast as we could.

One of the first steps taken following the
placing of the purchase order for our first
major computer in 1953 was to explore as
thoroughly as possible the effects which auto-
mation would have on our organization, em-
ployment, job requirements, etc. Policy was

developed and published for the guidance of
our executives which, in summary, provided
(a) for keeping our employees fully informed
as far in advance as possible of the projected
changes, and (b) for assuring all concerned
that no employees were to be terminated, laid
off temporarily, downgraded, or suffer reduc-
tions in salary because of technological changes.
The company would undertake to retrain,
where necessary, and transfer displaced em-
ployees to other positions of a comparable
character wherever possible, but in any event
transfer them to a useful position. Double dis-
placements would be avoided and other steps
taken to eliminate or reduce as far as possible
any adverse effects on our employees. This
policy has been scrupulously carried out despite
extensive new applications of automatic data
processing over the past 10 years. It has been
facilitated by a policy of "recruiting from
within," and employee development and
promotion.

Like many other companies feeling the effects
of the low birth rates in the 1930's, we had for
20 years (or since the early 1940's) experi-
enced severe difficulties in attracting and re-
taining adequate clerical help to do the neces-
sarily tedious jobs which some of our
procedures involvedprocessing new policies,
premium notices, receipts, claims processing,
and routine correspondence and notifications.
The transition to automatic data processing,
where it has been applied, has been effected
without any involuntary separations from our
payrolls. This has been a matter of policy as
well as of fact.

As has been the case elsewhere, Metropolitan
has found that employee displacement has not
occurred nearly as rapidly as was forecast.
As a matter of fact, normal attrition from
resignations, deaths, retirements, etc., far ex-
ceeded the number of employees offset by auto-
mation. Our primary task was, therefore, not
one involving numbers of people, but rather the
reassignment and retraining of such employees
as were displaced. Automation only added in a
rather minor way to the process of training
and retraining already familiar to us because
of attrition and promotions.

Another pertinent factor has been our bur-
geoning national economy. Our own business
has grown and expanded apace with it and is
expected to continue to grow in the future.
While electronics has helped up to handle this
increased volume, the growth of our business
has also helped us to place available employees
in suitable vacancies in different units.

Our objective in utilizing modern electronic
automatic equipment is to enable us to provide
better service to our 45 million policyholders
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at a reduced operating cost. Savings in clerical
and administrative costs are of direct benefit
to our policyholders and help us to provide
them with insurance protection at favorable
rates. Lower costs benefit millions of families.

The overall effect on the composition of jobs
in those areas where computers have been ap-
plied has been to reduce the routine, repetitive,
and monotonous types of work and to increase
the more technical, creative, and challenging
positions. In our particular case, there has
also been a reduction in certain types of semi-
manual skills, such as typing, although this has
been partially offset by increases in the number
of key punch operators. At the same time,
there has been a marked increase in the number
of people directly engaged in electronics opera-
tions, such as programers, computer operators,
auxiliary machine operators, tape librarians,
etc. We would expect this trend to continue.
We are currently developing and installing a
direct wire computer hookup between our home
office and some 900 district offices, which will
further accelerate this trend.

On the whole, it would seem that the prob-
lems, and possible problems, have been magni-
fied and given more adverse publicity than they
deserve. In May of this year, Governor Nelson
A. Rockefeller released a summary of a report
of the Advisory Committee on the Impact of
Automation. The committee noted that there
have been problems of employee displacement,
but most of these have been met. It likewise
noted a number of other rather favorable de-
velopments which are, on the whole, consistent
with our own experience. The committee re-
port has many items which are very pertinent
to the Commission's studies.

Automation has and will continue to have an
impact upon office employment ; but while ex-
tensive readjustments may be required, we see
no need, on the basis of our own experience, to
view the situation with alarm. Automation
would appear to represent an opportunity
another step forward in the technology which
has produced our abundant economy. Already
it would appear that such displacements as
have occurred in the office are being absorbed
in other services, and that such displacements
have not cccurred at a rate which is beyond the
capacity of the economy to absorb.

Of course, even in Metropolitan we have not
gone as fast as we would have liked, for a wide
variety of reasons. We have, however, made
very considerable progress although we would
hesitate to say just how many more clerks we
would have in the absence of computers (or for
that matter, without electronic accounting
machines, desk calculators, adding machines,
typewriters, etc.), since there have been too

many other changes in our operations for us
to spend time making any detailed study as to
what we would be doing if we did not have the
machines. However, the savings that have sup-
ported the cost of equipment and of develop-
ment work have come mainly in the elimination
of clerical jobs at the beginning levels where
there is normally a rather high turnover rate
ranging from 20 to 40 percent per annum,
mostly for reasons of marriage, family circum-
stances, or promotion (normally rapid at the
lower levels), which last plays an important
part under our personnel policies.

We would like to emphasize that where human
effort has been replaced by machine processes,
at no time has the annual rate of replacement
approached the annual rate of attrition at the
beginning levels, from promotion and resigna-
tion. We doubt that the average annual ma-
chine replacement rate has been as large as
10 percent of the annual turnover rate at the
job levels primarily affected. This means that
the machine replacement rate by number of
jobs has probably been less than 1 percent of
the total number employed by the company and
has not come anywhere near the annual rate
of growth in the business.

While we expect that during the next 2 or 3
years we will have a temporary bulge in the
rate at which machine processes will replace
clerical efforts at the lower job levels, the con-
clusion that can be drawn from past experience
is that the rate of company growth will prob-
ably continue to exceed the annual rate of
replacement of human effort by mechanical
effort, although there may be short periods
measured in months, the culmination of several
years' development work, where the reverse
may temporarily be the case.

Metropolitan has not discharged anyone, re-
duced his salary, or laid off anyone temporarily
because of mechanization of clerical work, and
has no intention of doing so. While the number
of jobs at lower levels in future years will be
less than it would have been in the absence of
mechanization, we think the opportunities at
higher levels will be greater, as well as more
numerous, than they have been. All this has
been true with respect to introduction of office
machines in the past and we expect that it will
hold for the indefinite future.

What has been said with respect to the
"mechanical replacement rate" in comparison
with the annual growth rate of the business
should not be interpreted as necessarily mean-
ing that the total number of clerical jobs at
Metropolitan will or will not increase in abso-
lute number in the future. For a complex of
reasonsmechanization, changing business
mix, new methods and systems, etc.we be-
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lieve that the productivity of the clerical force
will continue to grow, and that it is conceivable
that in some years the coinciding impact of all
these factors may result in an actual reduction
in the clerical force (by attrition). However,
we also believe that there will be other periods
when growth in number of clerical jobs will
continue, although not at as rapid a pace as the
growth of the business.

We would like to urge that the Commission
in its studies not overlook other factors in in-
creased productivity which may be as important
or perhaps more important than automation or
advancing machine technologies. Increased ef-
fectiveness of human effort, through modifica-
tion of systems and procedures, change in mix
of products, lowered overhead unit costs due to
increased volume, and increased familiarity of
people with their tasks because of continuing
stability of employment, have all been substan-
tial factors affecting clerical productivity at
Metropolitan.

We think that this increased productivity
will undoubtedly contribute significantly in the
long run to reducing the cost of insurance for
our policyholders, since Metropolitan is a
mutual company.

Although we have not made any survey of
the situation in the life insurance industry as a
whole, and there is a very considerable range of
experience among life insurance companies as
to rate of progress with mechanization, depend-
ing on the complexity of the problem faced and
the extent to which they can take advantage
of the experience of others, we would suspect
that the same thing would be true for our whole
industry.

It must be borne in mind that when we
are speaking of clerical work or paperwork
recordkeeping and data processingwe are
talking about matters that are the primary con-
cern of about one-third of the people employed
by the life insurance business. But only a
third of theseor approximately 10 percent of
total employment in the entire life insurance
businessis directly affected by mechanization
of paperwork in the sense that these jobs are
a probable target for replacement by machine
effort.

The remaining two-thirds of the people in
the life insurance business are employed di-
rectly in selling or servicing policykolders out
of local offices ; that is, branch or district offices,
or in professional and technical fields. The
effect of mechanization appears likely to free
this latter two-thirdsespecially the sales force
from the presently necessary paperwork
chore that can be an impediment to their main
activities. To the extent that they can take
advantage of this increased freedom to do a

more effective job, the cost of insurance should
be reduced indirectly, just as it will be reduced
directly by the mechanization of paperwork;
and the productservice to policyholders and
publicwill be improved. So it seems likely
that the direct impact of mechanization op
employment opportunities in the insurance busi-
ness will be proportionately very small, overall,
even though in certain narrow areas it may be
relatively large in the long run, though slow
in emerging.

We should like to paraphrase in this connec
tion a comment made by Charles E. Silbernr
in a recent article in Fortune magazine, tu
the effect that in speaking of automation we
must distinguish between what is technically
possible and what is economically practical. It
seems to us that the implied restraint is one of
the reasons for the rather slow pace of the
broad spectrum of activities that is sometimes
referred to as "automation" and for its rela-
tively narrow fields of impact.

Another point made by Mr. Silberman that
seems to have a general bearing on the prospec-
tive roles played by people and machines and on
the impact of technological change is that while
machines have been developed that are very
ingenious in processing information, in form-
ing and shaping materials, and in fetching and
carrying things, they are not very good in see-
ing what is going on around them, particularly
in seeing what needs to be done and in seeing
new situations and new ways to handle things.
I would not want to underrate the numerous ad-
vances in mechanical perception of color, tem-
perature, pressure, etc., or the progress that
has been made with electronic character read-
ing, nor underrate the prospect of future
advances. But the fact is that people are pre-
eminent at the job of seeing what is new and
what is wanted; we believe that will continue
to be so for a long time to come.

It seems that the planning and design, the
exposition and argument, the perception and
analysis that are involved in selling, in control
of business activities, and in day-to-day rela-
tions between a businesJ and its individual
customers (not to mention a government and
its citizens), are likely to be increased in the
future and that this expansion will be inti-
mately related to a continued rise in the stand-
ard of living through the country. All of these
activities will demand more and more man-
power.

Channeling New Technologies

In developing effective means for channeling
new technologies into promising directions, it
is important that a favorable climate for vig-
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orous business investment be sustained. Such
goals as a successful war against poverty and
the provision of remunerative jobs for an ex-
panding population cannot succeed indefinitely
by massive public works and artificial stimuli.
Jobs will only materialize where business and
industry are investing to their own and the
economy's best advantage, and where training
is selective and related to real demand.

Capital investment in plants and machinery
is the major factor in economic growth and in
general prosperity. Industries which obtain or
generate investment capital and put it into mod-
ern automated equipment make better products
at lower prices. Increase in demand for these
lower-priced goods creates a need again for
additional employees to distribute and service
them. Similarly, as complex new equipment
becomes more prevalent, the demand for better
paid repair and maintenance personnel in-
creases.

Government Responsibility

It cannot be too strongly emphasized that a
prosperous private economy is essential not
only for its own sake, but also to provide a
cushion for the dislocations which are bound to
take place as technical advance continues and
public demands change and expand. Preparing
people for a future, however changed under new
technologies, cannot be achieved by any whole-
sale giveaway programswhether sponsored by
government or conceived on some other basis.
The beneficial consequences of automation can
be attained only by adopting sound economic
policies.

The rapidity of advances in automation does
not change the fact that profits make invest-
ment and investment makes jobsnow or in
the future. For business to invest at an opti-
mum level, it is necessary to guard against an
inflation in the general price structure. In ad-
dition to the application of sound fiscal and
monetary policies, inflationary pressures can be
combatted by continued and appreciable growth
of productivity in our economy. By using more
and better plant and equipment and by training
and utilizing labor in ways that increase output
in services as well as goods-producing lines, it
should be possible to arrive at lower costs per
unit of output on a wide scale. Investment will
create jobs if the means to do so is not con-
sumed by extravagant demands upon business
and industry or siphoned off by heavy taxes or
inflation.

In regard to the actual use of plant and equip-
ment, it must be recognized that a consequence
of reduced hours of work has been some loss of
efficiency. As an illustration, a 36-hour week
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for a large life insurance company's clerks
means that a rather substantial amount of real
estate, furniture, and equipment is being used
only 36/168ths of the time. Since most of the
objects represented by this investment go out
of use by obsolescence rather than by wearing
out, the more intensive use through a different
mode of operation would contribute to a higher
standard of living through lower unit costs. In
theory, this might be done by shift operations,
which are a familiar aspect of the manufac-
turing field. However, the social habits of our
people are so strong and the difficulties of or-
ganizing shift work so great that, with the ex-
ception of some banks, very little has been done
so far as we know by any large institution. In-
centives to the institution itself are not suffi-
ciently great to overcome inertia of tradition.

We want to acknowledge that in the field of
computers and data processing, much of what
has been accomplished in the last two decades
would have been impossible without pioneering
and development work financed by the Federal
Government. Many of the things that have
been done would have appeared economically
impractical to even the larger business units,
and governmental interest in this field has, we
feel sure, tended to reduce costs indirectly.

We believe it follows from this that a rather
widespread impression is correctnamely, that
the larger the economic unit, the lower unit
costs are likely to be, and that the larger units
do in fact contribute materially to economic
progress and to the rise in standard of living,
not merely by lowering unit costs, but by
being able to finance development work that
can later be used in many cases by smaller
competing businesses.

Over a long period, government at all levels
has come to play a more active role in the
economic life of individuals and businesses,
usually by laws and regulations directed at spe-
cific economic symptoms thought to be undesir-
able. In some cases, the impact of these
extensions has come to be much greater than
originally contemplated, because of changes in
the framework arising from technological ad-
vances, population redistribution, etc., or be-
cause of an increasing body of interpretation
sometimes influenced by new circumstances and
sometimes a too literal or too imaginative
refinement of interpretation.

The multiplicity of regulatory agencies has
been a retarding influence on economic expan-
sion. In some cases two or more government
agencies must be consulted before action can be
taken. In some cases it takes years to get a
decision that is needed to expand and create
new jobs.
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Almost every program of the government in
the economic and business field could, with
profit, be periodically reviewed in the light of
current circumstances and future trend. It is
almost axiomatic with us that an operation that
has not been reviewed for 10 or 15 years usually
needs a thorough new look , times will have
changed, and there is a limit to the improve-
ment that can be economically effected by
considering small elements of the operation
separately.

Another matter that may deserve some at-
tention is the contribution of governmental
regulatory activity to the rising tide of paper-
work and recordkeeping. While much has un-
doubtedly been done to ease the burden of
reports and questionnaires, it seems that when

new legislation is being considered, the Con-
gress might well require from the responsible
committee a review of the probable increment
to the Nation's recordkeeping. Reviewing the
past 30 or 40 years, we need mention only the
Social Security Act, Income Tax Withholding,
the Selective Service Act, the Wages and Hours
Act, the Labor Relations Act, the Pension and
Welfare Funds Disclosure Act, and the raPant
Medicare legislative activities as examples of
substantial increases in paperwork incidental
to the basic purposes of the legislation. While
many things have been done by people working
cooperatively to simplify the recordkeeping
processes in many of these areas, it is probable
that more could be done, perhaps by refraining
in some cases the basic concepts involved.
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of Manufacturers
The Impact of Technological Change Upon Our Economy and Society

Part 1. Some Observations on Automation and
Employment

Basically, let it first be said that we fail to
find hard evidence of drastic acceleration in the
rate of technological change.

True, there have been startling developments
in particular industries, but if automation were
proceeding at anything like the rapid rates
which have been claimed, the results ought to
show up in the form of either a rapid increase in
net unemployment or a rapid rise in the rate of
productivity growth, or both. But neither of
these consequences is to be observed, at least
in the last decade or so in which the most dra-
matic strides in automation are alleged to have
occurred.

A further weakness in the thesis which links
alleged rapid increases in productivity to ac-
celerating automation stems from the assump-
tion that automation, or more generally the
substitution of capital for labor, is the only
factor causing productivity increases. This,
too, is an erroneous notion. Of course, pro-
ductivity may increase because of technological
advances. But productivity may also increase
because of improved management techniques in
administration and plant operation; it may in-
crease because workers are better educated, or
healthier, or more mobile.

Clearly, investment in human capital, in edu-
cation and training, has had and will continue to
have a substantial effect on our productivity
movements. More aggressive salesmanship in
home and foreign markets may increase sales,
raise the rate of capacity utilization, and to
that extent increase the output per worker
from given facilities. Productivity, in other
words, is to an important degree a function of
the salability of the output.

Like all processes of change, technology un-
doubtedly results in short-run frictions in the
economic system. These frictions contain both
a challenge and a danger. The challenge is to
distribute both the short-run adjustment costs
and the long-run benefits arising from techno-
logical change in such a way that the process

itself is not slowed down. The danger is that
the short-run adjustment process will give
rise to widespread acceptance of the concept
that technology, of itself, creates long-term
unemployment.

The key to the problem lies in the relation-
ship between growth and productivity. Each
is a spur to the other. When an economy, an
industry, or a company is growing rapidly,
technological changes can be introduced more
readily than in a situation involving little or
no growth ; economies of large-scale production
are made possible ; and if growth is more rapid
than the accompanying productivity increases,
no unemployment need result. At the same
time, the cost reductions resulting from tech-
nological change and other sources of produc-
tivity increase permit a lowering of prices of
the affected products relative to all other prices.
This, in turn, encourages increased demand for
these products, the exact impact depending on
how responsive that demand is to changes in
price.

This point that under conditions of rapid
growth, productivity increases de not lead to
continuing unemployment can be demonstrated
in many ways. Internationally, the countries
of Western Europe which experienced relatively
high rates of productivity increase during the
1950's, at the same time reduced their unem-
ployment rates. This indicates that their econ-
omies grew rapidly enough to absorb workers
displaced by machinery and new entrants into
the labor force, as well as some of those unem-
ployed at the beginning of the 1950's. In con-
trast, the United States; United Kingdom, and
Canada, with slower rates of productivity in-
crease during this period, experienced increases
in their unemployment rates. (see table 1).

Looking at the industrial picture in the
United States a similar picture emerges but it
cannot be depicted with the same type of data.
From a conceptual standpoint, there is no way
to analyze unemployment on an industry basis.
Therefore, our national industrial comparison
must be made between productivity change and
employment. Studies of long-run factors in
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TABLE I. UNEMPLOYMENT TRENDS COMPARED WITH
RATES OF PRODUCTIVITY CHANGE IN SELECTED

INDUSTRIAL COUNTRIES

Country
Percent rale of

productivity changel
Percent unemployed

1951 1962 Trend

West Germany 4% 9.0 0.7 Down

Italy 4 above average 8.8 8.0 a

r zwueo ,

Netherlands 3 2.3 0.8

Belgium 8 average 9.8 4.0

Norway 8 1.1 1.4 Up

United States 2 3.8 6.6

Canada

United hingdom

2

2

below average 2.4

1.8

6.9

2.1 a

1 Average annual rates of growth in "real" GNP per employed
person 1950-60.

2 Not available in terms of an official unemployment rate. How-
ever, the index of nonagricultural employment rose during this
period while the number of unemployed persons declined.

Source: National Industrial Conference Board; United Nations.

TABLE 2. RELATIONSHIP BETWEEN PRODUCTIVITY CHANGE
AND EMPLOYMENT CHANGE IN 33 AMERICAN INDUSTRIES

1899-1953

IndustrY

Oil and gas production
Paper
Printing, publishing
Chemicals
Petroleum and coal products
Rubber products
Stone, thy, and glass
Primary metals manufacturing
Fabricated metals
Electric machinery
Transportation equipment
Miscellaneous manufacturing
Telephone
Electric utilities
Natural gas
Metal mining
Nonmetal mining
Tobacco manufacturing
Textiles
Railroads
Local transit
Residual transport
Telegraph
Manufactured gas
Food manufacturing
Beverage manufacturing
Apparel
Furniture'
Nonelectric machinery
Anthracite coal mining
Bituminous coal mining
Lumber.products
Leather products

Productivity
increase

Employment
increase

+ Indicates a percent increase greater than that for the private
domestic economy as a whole.

Indicates a percent increase smaller than that for the private
domestic economy as a whole.

Source: Kendrick, John W., Productivity Trends in the United
States, pp. 212-213.

the economy indicate that in industries with
productivity increases more rapid than those
experienced by the economy as a whole, em-
ployment has grown faster than the overall
industry rate more often than it has grown at
below average rates (table 2). Similarly, the

overall performance of the American economy
between mid-1964 and mid-1965 provides a
short-run illustration of what can be achieved
through growth. With "real" GNP increasing
at an annual rate above 4 percent, the economy
was able to absorb an increase in the labor force
of more than 2 million persons, and at the same
time register a decline in unemployment.

Since World War II, companies in practically
all industries have been automating their pro-
duction lines and processes as rapidly as pos-
sible. A survey by Automation magazine
showed that $10 billion would be spent in 1965
to autorlate industry, with $6.5 billion going
for equi ,Inent and $3.5 billion for controls.
This amphasis on r.Aomation springs from
comimli,:s' desire to reduce their production
costs as much as they ma, improve their pro-
duction, and increast- their output. The Ma-
chinery and Allied Precincts Institute has stated
that the progressive reduction of equipment
prices relative to labor costs has increased the
amount of equipment per worker over 175
percent of the level 40 years ago.

But to put this situation in perspective it is
important to consider the cost of automating.
Yale Brozen of the University of Chicago, who
speaks with considerable authority in this field,
points out :

To automate as completely- as possible with present
technology, only one major segment of the Ameri-
can economy, manufacturing, would require an ex-
penditure of $2% trillion (this comes to $12,000
per man, woman, and child, and the total stock of
inanimate goods in the United States has been esti-
mated to be worth only one-sixth more, $3 trillion).

Even to modernize manufacturing to the levels of
the new plants built in the 1950's would require
over $500 billion, since total spending on new
plants and equipment in manufacturing amounts to
about $15 billion per year. American manufactur-
ing could not be modernized even to the technology
of the level of the 1950's for over 30 years, and
this is under the extreme assumption that all the
expenditure is used for modernization and none for
expansion. With the current division of capital
outlays between modernization and expansion, mod-
ernization to the level of new plants of the variety
built in the 1950's would require about 50 years.

To automate completely the manufacturing indus-
try with no increase in total output would require
two centuries at current rates of modernization.
If we expand output at the rate necessary to keep
up with population growth, however, present rates
of capital formation will never result in complete
automation of manufacturing unless the cost of
automation is reduced to less than one-sixth of its
present expense. This is unlikely to occur within
the foreseeable future.

Basically, the potentials of technological
change for increasing the standards of living
in the United States can best be realized by
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the a doption of policies designed to foster max-
imum sustainable economic growth. It is
through this route that jobs can be created
in an economically constructive sense.

There are a great many forces and factors
bearing upon employment and unemployment.
The net ultimate outcome for the near term or
long term is not yet clearly predictable. At
the present trne, there are skills which are in
short supply and at the same moment there is
increasing need for new skills that seem almost
unavailable. Gradually we note there are other
skills that seem less and less needed.

Until recently, trends in employment and un-
employment seemed to favor the skilled as
against the unskilled, nonproduction workers as
against production workers, and white-collar
people against blue-collar people. It is widely
assumed that these trends reflected funda-
mental changes in the character of demand for
labor and that they could be expected to con-
tinue indefinitely.

However, developments during the business
expansion which began in 1961, and especially
during the past 2 years, have called this as-
sumption into question. Actually, employment
of unskilled laborers and semi-skilled operators
has been increasing faster since 1963 than
total employment. The proportion of nonpro-
duction workers in the manufacturing labor-
force which had been rising steadily in the post-
war period until 1960, has fallen slightly since
that date. The unemployment rate among
blue-collar workers is below its level in the
prosperous year 1957, whereas the rate for
white-collar people is slightly higher than in
that year.

It is too early to say that the facts just men-
tioned indicate a fundamental reversal of pre-
vious tendencies. But they do suggest that
fears of the effects of automation on relatively
unskilled blue-collar production workers have
been greatly exaggerated. Apparently, when
the economy is prosperous and growing, em-
ployment opportunities keep pace with the job
needs of thP less trained and less skilled seg-
ment of the population. There is no sign that
technology is rapidly leading us to a situation
in which a large residue of untrained and un-
trainable people will be left with no place in
the productive process.

The man who is adaptable, trainable, and not
emotionally imprisoned by his past working or
living environment will readily find and hold
his place.

Finding the best solution for the short-run
frictions which may accompany the process of
change will help to preclude more drastic reme-
dies which might endanger future productivity
increases. Minimum wage laws, job mainte-
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nance, or job creation through artificial means,
such as featherbedding or elimination of over-
time by the imposition of stringent penalties,
would merely result in a slowing down of
economic progress.

Resort to shorter hours of work as a means
of spreading employment opportunities, since
it would undoubtedly be accompanied by pres-
sure for maintenance of take-home nay. would
not accomplish its objective. Instead A would
product an inflationary potential. While Amer-
icans traditionally have chosen to take part of
the fruits of productivity increase in the form
of shorter hours, this should be a gradual proc-
ess geared to the rate of productivity increase,
not a sudden change adopted to solve a
short-run problem. .

Many companies are going to extraordinary
lengths to make it possible for employees to
switch from work at outmoded, older jobs to
work on new products in new facilities. Some-
times this is done by locating new plants near
those the company is closing and by extensive
training and retraining programs to enable
employees to shift easily to new products and
more highly skilled jobs.

Some specific comments by significant com-
panies regarding the outlook, as they see it, are
set forth as part 2.

Part 2. Some Company Estimates of the Im-
pact of Technological Change on Employee
Patterns in Next 5 to 10 Years

An Integrated Producer of Forest Products

Our job skill levels range from unskilled labor to
many highly specialized technical positions. In
looking at our anticipated employment patterns for
the next 5 to 10 years we foresee no technological
unemployment that cannot be absorbed by normal
attrition. In the next 5 years we expect an in-
crease in overall employment slightly in excess of
10 percent. Within that increase we do expect a
somewhat higher level of manual skill requirements,
and a commensurate increase in the number of
clerical and administrative positions.

Our 10-year forecast indicates a decreased require-
ment for personnel with limited educational back-
ground. We plan to maintain our basic educa-
tional requirement of a high school minimum.

In general, we anticipate manufacturing employ-
ment to remain constant for the foreseeable future.
It is expected that expanded production capacity
would offset any reductions in total employment
due to automation. We feel that opportunities
with this industry, as opposed to elsewhere, will
enable us to develop an outside hiring program
with increased emphasis on getting better qualified
applicants in terms of available skills and the will
to work. With a few local exceptions we believe
we will meet these needs from the labor force
available in our plant communities.
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In commenting on our attitude toward training
opportunities, we strongly suggest some emphasis
on improved local training capabilities to meet the
job requirements within a geographic area. It
seems desirable that some type of concentrated
effort be directed toward the vocational training
portions of our public school systems.

An Oil Company

The company foresees no acute problems in person-
nel reduction which can be attributed to technologi-
cal or economic change. Automation is inevitable
and is viewed as an essential ingredient of the
petroleum industry's growth. Technological change
in the industry is evolutionary. It has not been
unduly rapid so as to be of disruptive nature, and
it is anticipated that the company's employment
patterns for the future will not involve major
worker displacement. Technological change in the
industry wiii continue at a moderate pace which will
enable the company to reduce personnel through
attrition primarily.

There is and will continue to be greater emphasis
on skills and education to keep pace with the re-
quirements of technological change. We have less
and less need for unskilled workers. The petroleum
industry seeks trainable people in whom skills can
be developed to handle new procesies. In this re-
gard, the company is able to provide for the train-
ing of its employees. In most instances training
has enabled our skilled and experienced employees
to attain competence with new equipment.

The employment of professional employees will
continue at a substantial level, and small numbers
of wage personnel will continue to be hired at
several plant locations.

We do not foresee any great external (energy
sources outside the petroleum industry) techno-
logical developments in the next 10 years that will
affect the industry.

A Flour Mill

The impact of automation and other technological
changes is obviously going to be much greater in
some industries than in others in terms of produc-
tion and employment. In spite of considerable
effort in the area of research and product develop-
ment, the food industry is less technically oriented
than is the average U.S. industry, and therefore
the effect of technological change will be somewhat
less.

In considering our company specifically, the value
added by manufacture in flour milling is con-
siderably less dependent on the efforts of manual
labor than on mechanization. Relatively few de-
velopments have taken place in flour milling since
the time when many of our mills were constructed
around 1900. The labor input of our newest mills
is little 3.ifferent from that of our oldest. In other
wordr 'flour milling has always been a largely
autoi,Alted process.

In considering the manufacture of other food prod-
ucts, we find the same general characteristic pre-
vails, but to a lesser degree. Within the last 10
years bulk handling of ingredients and flour prod-
ucts has been largely effected. We see little further

change in the next 10 years. One significant de-
velopment also accomplished in the last 10 years
has been the development of automatic palletizers.
These are now capable of taking cases of products
from the production stream and assembling pallets
automatically. One change which may be possible
in the coming 10 years will be that of converting
customers to the ordering of complete pallets of a
given product so that the pallet may be mechani-
cally loaded onto rail cars without the present man
hand-pulling of eases prior to shipment. The effect
on employment would be minor, but increased vol-
ume could be handled with the present complement
of personnel.

As new plants are developed, increasing levels of
automation will be employed which will require
some upgrading in employment standards. Present
requirements based on validated testing measure
primarily mechanical comprehension and adaptabil-
ity. In the future the minimum qualifications will
have to be raised, but we see little employee dis-
placement as volume increases will require addi-
tional people.

One area where technological change has definitely
affected employment is in the displacement of clerks
and clerical supervisory personnel with the adap-
tion of invoicing and other clerical tasks to the
computer. The net result in our company has been
a reduction of 350 field people from various parts
of the country. This has been offset by the addi-
tion of some 150 people at other plant locations.
The types of people now employed are chiefly in the
computer programing and computer operation voca-
tions. While hiring standards are somewhat higher,
a major part of the training is done on the job.
In the next 10 years, we see much less of this type
of displacement since it has essentially been accom-
plished. The total might reach about 50 percent
of the net change of the past 10 years. We also
see some switching from middle management skills
to computer technology.

While the effect upon employment will not be great,
the major efficiency will be obtained in the material
usage. For instance, in the past 4 years, while
there was some reduction in employment there was
a 40 percent increase in the number of items han-
dled. This trend should continue to some extent.

A Ball Bearing Manuf acturer

Our views can best be summarized briefly as
follows:

1. We endorse and support the conclusions about
the effects of and solutions to the problems of
`automation" presented in the Machinery and Allied
Products Institute book, The Automation Hysteria,
prepared by !leorge Terborgh. Both history and
logic int.lif.a'z technology does not result in a loss
of jobs 7:r t,he total economy. Economic growth
and incre...,ed welfare accompany automation and
technologml change. The problems created by
these developments should be solved by steps to
make the labor force more flexible, mobile, and
adaptable.

2. Our own experience has been that employment
has increased along with the greater use of com-
puters and the introduction of new technology and
automation. Total volume has risen and the distri-
bution of employment among the various types of
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jobs has changed. We are in a better competitive
position particularly vis a vis foreign producers.
We have no way of disentangling the various forces
at work and determining just how many additional
jobs were created by increased automation and
technological change but there has been an increase.

3. Looking ahead 5 or 10 years we anticipate a
decline in our need for routine hand clerical, in-
spection, and material handling workers. We ex-
pect increases in the number of business machine
operators, engineering technicians, electronics tech-
nicians, and machine tool builders. hese are in
addition to the changes resulting from normal
growth.

4. Because of the diversity of problems and be-
cause of their difficulty and the resultant need for
variety and experimentation in finding solutions,
we suggest Government encourage private activity
to facilitate occupational adjustment and geograph-
ical mobility.

An Electric Utility Company

Like many other companies in the business of sup-
plying electric energy, we ha- e had experience
with "automation". It does present problems, but
its effect on employment has been greatly over-
rated. In our own experience, the change is grad-
ual and the work force has been adjusted without
layoffs, through retraining and attrition. Here are
two examples:
. . . In changing over to electronic data-processing
equipment, the shift stretched over about 10 years
from inception to completion. No layoffs were
made, but there was some reduction in force through
attrition. Production increased, with a consequent
lowering of the costs involved in customer billing
and allied transactions.
. . . Another change contrasts one of our older
steam generating plants and one of the newest.
The new plant was manned largely by employees
from the older plants, so the problem of dislocating
employees by change did not occur. However, there
was an impact on the older plants, since they were
not operating when the system load was light. In
one sense, many of the employees in the old plants
were surplus, but it was not economically feasible
to abandon the plants. Even if on "standby",
about the same number of employees were required.
There were no layoffs.

Our substations have been gradually made "auto-
matic" over the years. The operators are assigned
to a group of stations, which tlney visit periodically
or on signal. The total number has been reduced
from that required when an operator was in at-
tendance at the larger stations 24 hours a day, 7
days a week. However, there were no layoffs.
Attrition reduced the force, and conversion was
made at a rate which did not make employees "ex-
cess" except for a temporary period. The present
force is more highly skilled and higher-paid than
the former attending operators.

A computer has been adopted for the work of sys-
tem supervision or load dispatching. As nearly as
we can determine, this will not cause any reduction
in the number of men required. Its effect has been
to absorb some of the more routine work, and im-
prove the speed and quality of control.

A study has been under way, estimated to take 2
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years, of EDP equipment applications to paperwork
throughout the company. Assuming that it is rec-
ommended, we look for about the same sort of
problem that was experienced in the changeover
from mechanical to electronic equipment in cus-
tomer accounting.

The foregoing "automation" changes have caused
problems. However, the problem of displaced em-
ployees is just as severe from causes that have
nothing to do with automation. Development and
installation of conveyors to handle coal has dislo-
cated some employees. Others have been displaced
by the substitution of Euclid earth-moving equip-
ment for locomotives and locomotive cranes.

A change in the organization of our maintenance
work in 1953 caused personnel problems similar to
those usually associated with automation. In early
1953, each of our major power plants had a force
of skilled tradesmen large enough to handle the
average workload. They were in trades such as
electricians, pipefitters, stoker repairmen, pipe-
coverers, and painters. We also had a centralized
construction department which supplemented the
local plant force for major projects. Late in the
year we established a skeleton force of general
mechanicscombination electrical and mechanical
repairmenat each of the plants. The remaining
tradesmensome 250were transferred to the cen-
tralized construction and maintenance department,
remaining in their trade. This disrupted previous
reporting points, supervision, working hours and
conditions. There were a few layoffs in 1958-1960,
due to a lessening of new construction work. A
relatively smaller work force today is handling a
larger volume of maintenance work. The reduced
number is due to reorganization of the work, not
"automation". The skill levels and pay rates have
increased materially.

In our construction activities, mechanical equip-
ment has taken the drudgery out of mueh manual
labor, such as digging trenches and climbing poles.
This is equipment such as bucket trucks, backholes,
sod cutters, and tampers. It reduces manpower
otherwise required, but is not "automation."

In brief, we believe that changes in organization,
in methods of doing work, in materials, and in use
of power equipment have more effect on manpower
requirements than "automation." In either case,
the impact on employees can be lessened by plan-
ning the moves to coincide with attrition, by re-
training, by layoff allowances if there is no alter-
native. Right now, in oar area, there is a shortage
of skilled tradesmen and qualified learners.

An Airframe Company

Changes in the composition of the work force in
our company over the past 10 years reflect a shift-
ing of employment from blue-collar workers to
white-collar workers. Also, as generally expected,
there is a sharp decline in the unskilled worker
category and a lesser decline of the semiskilled
worker. It is significant to note, however, that the
rate of decline in blue-collar employment is slowing
down.

The changes in our work force over the past 10
years are due almost entirely to our changing prod-
ucts, which result from technological advances.
The product shift from airplanes to missiles to
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space vehicles has created the need for many more
managers, engineers, and technicians, while de-
creasing the requirement for production workers.
Automation, although an important expression of
technological change, has so far had little direct
effect on the changing skill mix in our industry.
However, as we continue seeking cost-cutting meth-
ods and techniques, we expect automation to in-
crease as a specific factor in changing our occupa-
tional categories over the next 10 years.

During the next 10 years we believe that the trend
of increasing white-collar employment in our in-
dustry will continue, but at a slower rate than
during the past several years. We also believe
that the education and skill levels required will
continue to go higher, causing even greater prob-
lems for the uneducated and inexperienced person.

A Chemical Company

It is an almost impossible thing to predict where
technological change is going to be most conspicu-
ous over the next 10 years. It has been occurring
in practically all lines of activity and we have to
assume that it will continue to do so, but where
the greatest impact will occur in terms of indus-
tries, jobs, and geographic areas is an exercise in
futility.

Technological impacts appeared first in the produc-
tive processes, both farm and industrial. They
have now spread to practically all lines of activity,
including the white-collar jobs and the service in-
dustries. The impact on employment has been most
conspicuous among factory workers. The effect
has been no smaller in the white-collar areas, but
because more displaced persons in this group have
been able to find other jobs, there has not been so
much clamor regarding the unfavorable impact on
workers. Perhaps this is because with somewhat
higher average education and with the kind of
skills that can be adapted to a variety of jobs, these
people have greater job flexibility. In addition, the
growth of the white-collar and service industry
jobs has minimized the problem.

One key point is that the rising cost of labor, par-
ticularly unskilled labor, is the basic justification
for capital installations which eliminate jobs. At
the present time average labor rate often is $3 per
hour plus about $1 in fringe benefits. Four dollars
per hour times 2,000 hours per year creates a cost
of $8,000 per individual. If the job is a 3-shift,
7-day per week activity, the labor cost is $33,600
per year. A capital installation of $150,000 which
eliminates a jot completely will therefore make a
return of about 6 to 10 percent net after taxes on
investment. This is exactly what has been going
on in the chemical industry and is accelerated every
time labor rates are raised.

The simpler jobs, such as packaging and loading
of trucks and railroad cars, are among the most
obvious points of attack, since most chemicals and
plastics can be handled automatically. The same
point applies to maintenance, however, since more
expensive and more reliable equipment and greater
instrumentation can be justified as a means of
avoiding maintenance work.

Obviously, the typa of wc :er most readily affected
is the nonskilled worker, since the only jobs left

are the ones requiring a high degree of training
and a high degree of individual responsibility.
Geographically the greatest impact is likely to be
felt where there is the greatest concentration of
unskilled labor.

Unquestionably, as the insatiable demands of unions
are thrust upon industry, greater efforts will be
made to streamline and automate those tasks which
normally and historically require the applicai, n
of muscle and the human nervous system. Such
being the case, there of course will be resultant
problems for the Nation on the economy as a whole,
particularly with regard to retraining and upgrad-
ing the skills of our people.

There is likely to be a continuing gap between the
demand of industry and the location and capability
of talent at any one point and time. Thus, in
thinking in terms of the geographical areas which
are most likely to be in continued difficulty, one
might well identify portions of Appalachia as well
as particular concentrations of skilled and un-
trained labor in the South. We will continue to
see a shift from rural to urban areas with all the
resultant problems that may possibly occur with
this kind of migration.

Part 3. Channeling New Technologies into
Broader Areas

As pointed out in part 1, the economy's rate
of growth and the levels of unemployment do
not indicate that we have been experiencing an
acceleration of technological advancement nor
can we predict that such a period will occur in
the future. Further, new patent applications
confirm that view.

The NAM has pointed out in its statemer+,
with respect to the State Technical Services
Act of 1965 that the U.S. Department of Com-
merce has established recently a Clearinghouse
for Federal Scientific and Technical Informa-
tion. The purpose of this monthly publication
is to disseminate to scientists, engineers, librar-
ians, and management new-classified Govern-
ment technical information. This is such a
recent development that it is impossible to
assess its effect in more effectively channeling
new technologies throughout industry for more
widespread adoption. However, we do believe
that it is a constructive step by Government
in the right direction.

In the private field, it was also noted in our
statement that there are more than 2,600 busi-
ness and professional publications issued reg-
ularly. They cover every conceivable occupa-
tion and their major purpose is to make known
to those interested in the field the latest tech-
nological developments through articles and ad-
vertisements. That these publications prosper
and their number continues to grow is an indi-
cation that, to some degree, they fulfill their
purpose.

Therefore, it appears to us that efforts on
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the part of both Government and private in-
dustry are being applied constructively to the
problem of channeling new technologies over
broader areas.

A further constructive step, recently inaugu-
rated in the U.S. Senate, was the hearings on
Government policies with respect to patents.
Testimony overwhelmingly supported the prop-
osition that a change in policy would promote
the use of new technologies discovered through
Government contracts into civilian industries.

Present policy under Government research
and d- Iment contracts, in many cases, vests
the : - ,o new inventions in the Government.

According to testimony, many companies
which have done considerable research in a par-
ticular area and wi ?I would hold basic back-
ground patents refrain from bidding on Govern-
ment research and development contracts for
fear of losing their background rights. This de-
prives the Government from obtaining the
services of the company which may be the most
knowledgeable in the field and results in dupli-
cation of effort and waste of money and
scientific manpower.

Further, it is a rare occurrence that an in-
vention made under Government research and
development contracts can be adapted to civil-
ian or commercial use without the expenditure
of considerably more time and money for
further development. However, if the Govern-
ment holds the patent rights, there is little
incentive for private enterprise to make these
expenditures if it does not have the patent right
to exclude others from using the inventions.
The Government does not have the right to
exclude others, nor should it, but since
Government-owned patent rights are available
to all, the incentive to risk funds to develop and
market such an invention is lacking.

A change in Government patent policy to vest
the right to new inventions under Government
research and development contracts (except in
unusual c-ses) in the hands of the inventor
would enhance the prospects for greater indus-
trial application of inventions discovered under
Government contracts. Bills to accomplish this
change in patent policy have been introduced
in the Senate. Passage of such legislation
would be an effective means for channeling new
Unhnologies into promising directions.

Part 4. Some Comments on the Overall Task
of the Commission

With respect to the general approach of the
Commission to its assignment, may we make
four comments :

1. Extensive fact-gathering, research, and
analysis is under way on this subject, but
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unless the business input is combined with
that from universities, unions, and Gov-
ernment, it is unlikely that the intent of
Public Law 88-444 can be realized. This
fact v uld have special pertinence in de-
cisions as to how public monies for re-
search on these questions are to be
allocated.
Our thought on this is that coordinated
solutions of real problems and the explora-
tion of tomorrow's real opportunities will
flow from constructive research by all in-
terested bodies, rather than merely de-
fending points of view or advancing the
self-interest of constituents.

2. The business community has amply dem-
onstrated that it can and will train people
to do the jobs which need to be done. It
is spending billions of dollars annually to
this end.
If State and local governments can be en-
couraged to continuously improve and
broaden our educational system by grad-
uating young men and women who are
well versed in English, mathematics, sci-
ence, history, and the arts, this would be
a great spur to economic growth. We can
train people if the schools will educate
them.

3. If we are to provide opportunities for an
expanding population and provide job op-
portunities for those whose skills are made
obsolete by technological change and auto-
mation, a primary area of such job oppor-
tunities must be in the service-oriented
businesses. We suggest that the key to
at least the economic aspects of our mi-
nority group problems lies in the growth
of service-oriented businesses because job
opportunities are most readily available in
the fastest growing segments of the
economy.

4. Opportunity for profit is essential to op-
portunity for employment, for the former
creates the latter.
The general profitmaking atmosphere,
therefore, becomes a prime consideration
to anyone planning to start or expand a
business.
If the Commisison's final report reflects
the position that the role of Government
is to create the economic climate which
will lead to increased consumption and
investment and therefore, more employ-
ment, it will do the Nation a genuine
service.
An important part of the prescription for
higher employment is a rer!sion of the
tax structure so that industry is encour-
aged to modernize its plants and equip-
ment and realistic depreciation guidelines
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are laid down. A reduction of the Gov-
ernment's drain on savings would better
serve the country as investments in

growth than in taxes to cover, among
other things, welfare programs made nec-
essary by the lack of growth.



!

APPENDIX

NAM Policy Position
on

FACILITATING ADJUSTMENT TO CHANGE
Approved by NAM Board of Directors

December 1964

The increasing velocity of progress requires a sharpening of the traditional efforts by private
institutions to aid people in meeting their individual responsibility of adjusting to change and
participating in its benefits.

Industry believes that it should encourage voluntary study and action to meet local needs
for the adjustment of individuals to change. Such study should include ways to ease employee
shifts to new occupations and methods of equipping individuals to relate their capabilities to
changing job content.
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Statement by the National Farmers Union
The following are viewed as unmet commu-

nity and human needs :

Community: zoning, educational facilities
of all kinds, development planning, land
use for other than agriculture, water fa-
cilities and flood control, medical and hos-
pital services, balanced and stabilized econ-
omy, senior citizen housing, recreation
facilities for all ages, police and fire pro-
tection, all-weather sundary road system.

Human: adequate disposable income, full
and equal educational opportunity, health
and medical services, decent housing, coun-
seling and occupational guidance, retrain-
ing and manpower development.

New technologies may best be applied to the
rural sector by means of national policies di-
rected toward solution of the most pressing
needsincome, employment, opportunities for
higher education, and health and welfare facil-
ities. Short of national policies with inter-
regional application, States are limited in what
they can do.

As regards financing, the terrific capital
draining out of rural America needs to be re-
versed by means of national-State programs
which revitalize rural economies.

Producers of raw material have always been
disadvantaged in the marketplace. This eco-
nomic disadvantage of paying at administered
price levels and selling in buyers' market can
be remedied only by means of broad national
policies.

The development of a mixed and stable rural
economy will initially be stimulated by meaL 1
of encouragement of agriculturally related in-
dustries. Agriculture is a rapidly enlarging
industry, even though the means af agriculture
are in transitional stageslarger farms and
greater capital requirements.

In spite of the radical changes being experi-
enced in agriculture resulting in greatly in-
creased per man-hour productivity for the
foreseeable future, the geographic distribution
of agriculture will remain stable. The surplus
of manpower will continue to flow out of agri-
culture even under the best of circumstances.

A hard look needs to be taken at (1) provid-
ing for the continuation of a private enterprise
system and policy in agriculture, (2) ways and
means of recapitalizing rural America and
making the transfer of equity capital a work-
able process, (3) long-range development pro-
grams to rehabilitate the towns and cities and
their peripheral service areas, and (4) articu-
lating the Nation's responsibility for the ad-
justments rural people have to make wherever
migration or change of occupation takes place.

Unfortunately, neither local nor State gov-
ernments can generate the type of regional
planning which is needed. Interstate compacts
attempt this, particularly in water use and
power arrangements. However, the broad re-
gional development of a Missouri Valley Basin
involving multipurpose development is as nec-
essary as Federal initiative in an Applachia
program.
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Statement by the National Marine Engineers'
Beneficial Association

In reply to the Commission's request for per-
tinent data on various phases of technological,
automation, and economic progress and its
effect on productivity and employment with this
industry, it embarrasses us to answer that we
do not know, and therefore hesitate to answer
the five questions you have posed to us.

The main reason for our hesitancy is the
attitude on behalf of the management and Gov-
ernment within the subsidized segment of the
marine industry. Reference is pointedly made
to the subsidized segment, since the majority
of new ship construction is on their behalf.
Perhaps we can aid you by referring to the
technological and economic progress achieved
by the nonsubsidized companies by examining
the capital investments of these smaller
companies.

In the past decade there have been many
changes prior to the introduction of "automa-
ion" to our industry. Unfortunately even with

all these changes our industry, once the largest
in the world, is rapidly shrinking to one of the
minor shipping nations. The most noteworthy
advances have been made by the nonsubsidzed
or independent operators. The mainstay of
their fleet during the fifties was the 10,000-ton
vessel with a crew of about 50 men. Today,
plying in the same trade, they have faster ves-
sels with an increased carrying capacity but
with no increase in crews. As an example, a
vessel in excess of 100,000 tons has a crew of
50 men. Therefore, today, one such vessel can
effectively displace 10 vessels and crews of a
decade ago. In this manner the independent
operators have remained in operation without
Government subsidy.

The independent segment of the industry
must be commended on their forthright ap-
proach in their shipbuilding program. It was
through an effort made on behalf of labor and
management that the development of the larger
competitive vessels was achieved. The inde-
pendent companies have cooperated with the
labor unions and conferred frequently to dis-
cuss the technological changes and their impact
upon employment. It was through such meet-
ings that mutual agreement was achieved with
a minimum of labor-management conflict.

The subsidized segment of the industry is
dependent upon the Federal Government for
subsidies to construct and operate their vessels.
The subsidies are basically used to maintain
U.S. flag vessels competitive with foreign flag
vessels on specified routings. The Federal
Government as represented by the Federal Mar-
itime Commission has considerable influence
over the operation and construction of the
subsidized company fleets.

At present, a majority of the vessels built
under a construction subsidy contained within
the Merchant Marine Act of 1936 are reaching
the end of their economic lifetime and are due
for replacement. In an effort to reduce the
cost of the operating subsidy the Federal Mari-
tinl, Commission has set forth automation pro-
grams for subsidized vessels novr in operation
and vessels soon to be constructed. The pro-
grams for subsidized vessels now in operation
vessels to be reduced by the inclusion of
"automation features."

The marine industry or the Federal Mari-
time Comission do not have facilities for
developing and testing automation features re-
quired aboard new shipboard construction but
depend upon vendor-developed equipment being
placed into service with the hope that it will be
functional.

The Federal Government is controlling the
addition of automation features aboard sub-
sidized vessels by edict, not through logical
development. Currently, all new ships now
require the inclusion of designated control ele-
ments and subsequent manning reduction prior
to the company receiving approval for a con-
struction subsidy. The labor unions whose
members are displaced by the manning reduc-
tions have no information presented to them
from either the company or the Government
setting forth the features which outline the jus-
tification for manpower reductions. Further-
more, the act of putting a ceiling on manning
without basing the reduction upon careful con-
sideration and study or conferring with the
affected unions has caused labor unrest in the
maritime industry. Consider the problems
caused by the Government edict placing a ceil-
ing on manning. The companies are required
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to inform the unions that there are a limited
number of jobs, and each union will have to
take a reduction in jobs whether they are
directly affected or not by the new features.
The end result is disunity among the unions.
Each labor group is forced to obtain the best
manning agreement upon their own.

HAw affaPtive is thia method ? Tha inapt
approach of the Federal Maritime Commission
in presenting a specter of automation by edict
in the marine industry has caused the state of
present labor-management chaos. The Marine
Engineers' Beneficial Association is now [July
1965] engaged in a major strike with most of
the subsidized shipowners because of shipboard
manning issues.

Automation and technological advancement
can be brought to our industry, but not by
edict as practiced by the Federal Maritime
Commission or by burying one's head in the
sand as practiced by the companies. We believe
that secrecy should be eliminated and that the
advances needed by the industry be brought
Ant And discussad in n fArthright fashion.
Labor should participate actively in the appli-
cation and development of technological ad-
vances and its effect on employment. It is only
through mutual understanding and agreement
between labor and management that the cur-
rent problems created by the misapplication
of technology can be rectified.
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Statement of the ATational Tool, Die, and Precision
Machining Association

Introduction

The information contained in this report was
obtained from questionnaires completed by 112
tool, die, and precision machining companies
located in different geographical regions
throughout the Nation. In 1964 the respond-
ents employed 7,300 persons and reported total
sales of $133 million. The range in number of
employees was from less than 10 to more than
500; in annual sales, for less than $50,000 to
more than $9 million. In all important re-
speds, the respondents can be considered repre-
sentative of the total industry.

Statement of Purpose

The purpose of the survey was to elicit in-
formation most accurately reflecting the influ-
ence of automation and new technology on all
phases of the industry, both as that influence
has already been felt and as it is expected to be
felt. Information was obtained for the years
1956, 1964, and projected for 1968.

Definition of the Industry

The tool, die, and precision machining indus-
try can best be understood by comprehending
its essential bedrock role as a supplier industry.

The products of tool and die companies do
not appear on superhighways, nor do they
beautify homes or compile employee payrolls.
But it would be impossible to produce automo-
biles, color telephones, office machines, or any
mass-production product without toolingand
this comes from the tool, die, and precision
machining industry.

Tooling represents a number of operations ;
the word is an umbrella that covers about a
dozen meanings. Tooling can mean punches,
dies, molds, jigs, or fixtures, all used singly or
in combination in metal-cutting or metal-
forming machine tools to produce consumer
and industrial goods or their parts and
components.

Tooling can also mean the special machines
engineered and produced by tool and die corn-

panies to perform new, highly specialized pro..
duction operations, or to improve upon former
machines or methods.

Precision machining is a more recent aspect
of the tool and die industry, stimulated to a
great degree by the astonishing growth of the
aerospace industry in the last decade. Tool
and die companies have always performed what
was regarded as precision machining, but the
supercritical requirements of space vehicles de-
manded new and higher standards of the indus-
try. Customer demands for longer-lasting,
more reliable products have also led many con-
sumer industries to impose stiffer quality
standards on their tool and die company
suppliers.

As an industry, precision machining is gen-
erally understood to mean the production of
close-tolerance prototypes and piece parts.
Tool and die companies also employ precision
machining to make their more standard prod-
uctsthe punches, dies, and other items
mentioned earlier.

Industry gets its tooling from two sources:
from captive shops, operated by large manu-
facturers as a source of self-supply, and from
contract shops. This survey is concerned only
with contract shops, although some of the con-
clusions may be valid as well for the captive
shops.

The tool, die, and precision machining indus-
try encompasses an estimated 6,000 contract
shops employing more than 125,000 persons
predominantly skilled toolmakers and diemak-
ers, and skilled and semiskilled machinists.
Employment in some single companies reaches
several hundred, but is much more likely to fall
between 10 and 50 persons. Total annual in-
dustry sales are curently estimated at about $2
billion, or about 6 times the 1939 figure. It is
apparent from this figure that the industry is .
relatively small ; but its customers include al-
most all the major U.S. corporations, and the
tool and die companies must produce work
acceptable to those companies. In many re-
spects, then, automation and new technology
have not only affected the industry directly
but they have also exerted an indirect influence
through their customers.
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Selection of Major Impact Areas

The respondents were asked to evaluate sev-
eral individual factors in five categories, choos-
ing within each the factor that had most con-
tributed to change within that company.

Factors cited most often were equipment re-
placement and machine obsolescence, which, if
considered as related factors, drew 51 "most
important" responses.

The other "most important" individual fac-
tors, by highest number of mentions, were skill
requirements for production workers, speciali-
zation, quality control, diversification of cus-
tomers, training programs, competition, and
tighter tolerances.

By broad category, the most sharply felt
changes had occurred in methods, men, ma-
chines, and markets. Materials, a fifth cate-
gory, was considered far less important than
any of the other four.

A Discussion of Major Impact Areas

1. Machines. As stated, equipment replace-
ment and machine obsolescence, assuming a
relationship between the two, dominate the
individual factors of change in the character
of the industry.

An examination of normal tolerance ranges,
the percent of assets by products or services,
and the percent of assets by customer or end
use indicates the influence of automation and
new technology in this area. The trend toward
tighter tolerance requirements implies the need
for new, automatic machine tools to remove or
at least minimize the possibility of operator
error.

The sharpest change in percent of assets by
products or services has come in the precision
machining area, where the tools of a decade or
more ago are often technically unable to meet
today's new, higher specifications. Thus, a
total of 63 companies reported having assets in
the precision machining field in 1964, an in-
crease of 40 percent over 1956.

The fil;ures for assets by customer or end use
also point toward a greated employment of
automated tools of one kind or another. The
only significant increases by customer category
were registered in the space, other military, and
business machines and electronics fieldspre-
cisely in those areas where the single, most im-
portant manufacturing change has been a fas-
ter reaction time from design conception to
production. It is these industries that have
been the quickest to demand precision, short-
run tooling and prototypes which are often pro-
duced most efficiently on electronically or other-
wise automatically controlled machines.

The tool and die industry is also beginning
to feel similar pressure from f-,e automobile
industry, which, to satisfy custuaer demands
for more and more models and opaons, is mov-
ing toward automated production of its tooling.
Since the automakers and their suppliers repre-
sent the number one market of the tool and die
hidustry, it will have to react in kind to retain
that market.

2. Methods. It can be stated almost without
reservation that automation and new technol-
ogy have been behind nearly every marked
change in methodology in the tool and die indus-
try, whether in the production or management
area. To understand this, these changes must
be regarded in the broadest possible sense : not
simply as machines and processes, but rather as
a psychological attitude of seeking always to
do something better or faster.

Tool =Id die companies, sharing that atti-
tude, have moved roughly with the rest of the
metalworking industry both in adapting and
reacting to automation and new technology.
Some operations peculiar to tool and diemaking
have not yet beenand possibly may never
beamenable to specific new production meth-
ods. But where methods have been evolved, the
industry has shown no reluctance both to
employ and benefit from new methods.

In the shop this has meant a clear trend
toward the use of electrical discharge machines
to produce stamping dies, plastic molds, forging
dies, many aerospace parts, and other products.
In the last year or two tool and die companies
have begun to adopt numerical control, a ma-
chine method by which machine tools are op-
erated by a numerical code, usually fed into
machine control systems by punched paper
tape. This method is most profitable for short
runs and prototypes which traditionally have
dominated the workloads of tool and die
companies.

Whatever reluctance there may have been to
employ numerically controlled tools has usually
been traceable to one of two factors : 1. a
legitimate desire to learn more about the tech-
nique before using it, and 2. the cost of the
machines, which can run 2, 3, or 4 times as
much as a similar machine without the control
system.

Both of these factors are easing off in im-
portance. Educational seminars, the business
press, and other communication mediums have
brought information about numerical control
within the reach of most. And machine prices
have been reduced, either absolutely or
relatively.

Absolute reductions have occurred in the
most generally used machine tool lines, which,
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as they became accepted, have been able to be
produced in greater quantities with subsequent
price cuts. More interestingly, users have
begun to recognize that the greater costs of
these tools are more than offset by increases
in machine utilization and thus in productivity
per man-hour.

In the management area, more and more
attention has been demanded by production
scheduling, cost accounting, estimating pro-
cedures, and other management functions. All
are affected by, and in turn affect, changes
taking place on the shop floor.

For example, not too long ago an extremely
complicated and precise job would probably
have been delivered in a correspondingly long
time. But the trend today is toward more pre-
cision and shorter delivery times ; therefore, the
situation demands that some way be devised to
do a better job faster.

Many responses are possible to that kind of
challenge, with a specific piece of automated
equipment only the most obvious. The funda-
mental factor as far as automation is concerned
is not the purchase of a specific piece oi equip-
ment, but that the purchase will have been
brought on by an "automation situation".

3. Men. The tool and die industry is heavily
dependent on skilled labormore so than the
"normal" industrial hard goods manufacturer.
The labor content of tool and die prices, as a
consequence, is abnormally high, runing to
about 70 percent.

Automation and new technologyagain
using the words in a very broad sensehave
certainly not reduced the labor force in the
tool and die industry. Total employees per
company rose from an average of 45.9 in 1956
to an average of 68.9 in 1964, and the figure is
expected to rise again, to 82.3, by 1968. Even
while direct labor employees decreased as a
percentage of the total work force, they rose
in absolute terms over the same 1956 to 1964
period.

Much more significant is the number of
direct labor hours worked, which rose from
an average of 2,237 in 1956 to 2,269 in 1964.
Assuming a normal work year contains 1,900
to 2,000 hours, overtime is obviously a definite
characteristic of the industry. In other words,
the requisite skills are in too short a supply to
get the job done on time and to specifications
without overtime employment. And this is
occurring even while great technological strides
permit more work to be done in less time. This
must imply that whatever the productivity
gains, the market has so far been more than
able to consume those gains, keeping more peo-
ple on the job and working longer hours.
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For the tool and die industry, then, automa-
tion has in no way been an unemployment
factor. Automation has presented a challenge
in another way, however, and that is in skill
requirements. While these requkements have
always been high, they are certainly being
further raised by the new machines, processes,
and management techniques being absorbed so
quickly in metalworking today.

As with all metalworking companies, tool and
die firms prepare employees for new nr modi-
fied job functions. The operator of an elec-
trical discharge machine, for example, must be
able to comprehend not only its mechanical ele-
ments, but he must also appreciate its electrical
and metallurgical aspects. Numerically con-
trolled tools have opened up an entirely new
job function, parts programing. Various man-
agement methods, such as value analysis and
the so-called Zero-Defects programs, have led
to training persons specifically for these tasks.
Mathematicians, almost nonexistent today as a
recognized job classification in tool and die
shops, are expected to be on the payroll of most
major companies in the industry within the
next few years.

The list is much longer, but the point is
simplewith each new tcchnological advance,
persons must either be imported into the indus-
try with the required knowledge, the current
work force must learn it, or persons from the
outside must be brought in and instructed in it.
Even when the knowledge can be purchased on
the outside, the tool and die company is obliged
to see that knowledge is transmitted to other
nr- tAbers of the production or management
staffs. There is too much interdependence of
functions to permit otherwise.

As a result, tool and die companies are al-
ready placing great emphasis on training pro-
grams, an emphasis that can be expected to
increase. It may seem a simple matter, but the
implications are profound. One relatively
large-size company, for example, is alreiTy
planning to increase its supervisory staff from
10 supervisors to 12, representing a 20 percent
increase. This is projected not so much be-
cause the supervisory load has become greater,
but because at any time two supervisors are
expected to be engaged in learning or updating
their knowledge of some production or man-
agement function.

Apprenticeship training, wMch has always
been the base of the tool and die industry's
training efforts, has, with Government assist-
ance, begun to overcome the skill drain in the
industry. But the skilled manpower shortage
is still acute, and can be expected to remain
so for many years to come.



214 STATEMENTS : IMPACT OF TECHNOLOGICAL CHANGE

4. Markets. Sales showed a decline in the
predominance of tooling and a trend to-
ward greater diversification when analyzed
from the point of view of product or service
characteristics.

Tooling, which amounted to 52.3 percent of
sales of all companies in 1956, declined to 41,1
percent in 1964, and is expected to decline
further to 36.3 percent by 1968.

Sharp increases in relative importance oc-
curred in proprietary products, which grew
from 9.8 percent in 1956 to 15.6 percent in
1964, and in contract production, which grew
from 9.8 percent to 13.6 percent over the same
period. In both cases, further increases in the
share of total sales are expected by 1968.

LessEr increases were recorded in precision
machining, while special machines and "other"
barely maintained their share.

The trend toward diversification is especially
pronounced among larger companies. By 1968,
these companies anticipate that no one of five
specified products or services will make up
more than 28.3 percent or less than 13.2 percent
of their total sales. Proprietary products will
make up almost a quarter of total sales.

Smaller companies, on the other hand, will
continue to rely predominantly on tooling, and
to a lesser but still important extent, on pre-
cision machining. The two items are expected
to comprise 79.2 percent of 1968 sales of
--nedium-size companies, and 73.0 percent of
total sales of small companies.

Proprietary products, while increasing in sig-
nificance for larger companies, are of small
and declining importance to the other companies.

Looking at sales from the point of view of
customer or end use, the following major
changes are apparent :

(a) Business machines and electronics
doubled their share of total sales between 1956
and 1964, going from 12.5 to 22.3 percent. A
small further increase, to 24.5 percent, is
expected by 1968.

(b) The importance of sales to the military
is slowly increasing. Within this category,
however, the aircraft industry percentage of all
sales dropped from 12.1 to 6.7 percent between
1956 and 1964, while the space industry share
rose from 0.8 to 5.3 percent.

(c) Sales to the automotive industry de-
clined from 1956 to 1964, although the auto
industry was still the largest single customer.
By 1968, it is anticipated that manufacturers
in the business machines and electronics indus-
tries will be buying as much as the auto
industry.

(d) Sales to the appliance industry are ex-
pected to recover slightly by 1968 from a sharp
drop, from 16.6 to 9.7 percent, experienced

from 1956 to 1964. The 1968 appliance indus-
try percentage is projected at 10.1 percent.

(e) Companies of all size groups tend to
follow the same trend for the period encom-
passed by the survey, 1956-68. The only
striking difference is that the importance of
automotive sales for small comnanies remains
relatively stable compared to the percentage
decline which either took place or is expected
to take place among larger companies.

Export sales demonstrate a definite upswing
in interest and activity. Only 13 of the 91
responding companies reported any exports in
1956, and none were above 10 percent of total
sales. The number increased to 24 by 1964,
and 3 indicated that foreign sales accounted for
more than 10 percent of total sales. The trend
is expected to continue, with 37 companies ex-
pecting to be doing some export business by
1968.

Larger companies are more deeply involved
in exports than smaller ones, and their in-
volvement is growing rapidly. Among larger
companies, fewer than one out of three had
export sales in 1956 ; by 1964, it was more
than half ; and by 1968, it is expected to be
three-quarters.

Local sales figures reveal a decided shift
away from dependence on local markets. In
1956, 31 percent of all companies were purely
local ; by 1964, the percentage was down to
15.7. At the same time, the degree of depen-
dence on the local market was cut: In 1956,
only 13 companies made less than half of their
sales locally ; by 1964 the number had almost
doubled to 25.

Smaller companies, as might be expected,
depend more heavily on the local market than
larger companies. But even the smaller com-
panies are reaching beyond their local markets:
By 1964, 60 percent of all small companies had
some sales beyond 100 miles of their locations.

Summary and Conclusions

Automation and other forms of technological
progress have had a definite impact on the tool,
die, and precision machining industry, and this
impact will unquestionably increase over the
next 5 to 10 years.

Some conclusions might include the following:
1. The industry is an essential supplier of

tools, dies, and other products and services on
which other industries depend and will con-
tinue to depend for their technological progress.

2. The demand for the industry's products
and services is at a high point at the present
time, a state which is certain to continue into
the foreseeable future. The basis of this future
market is automation and technological prog-



TOOL, DIE, AND PRECISION MACHINING

ress, which place an ever greater total work-
load on the tool and die industry.

3. Electrical discharge and numerically con-
trolled machines are being introduced into the
industry at an evolutionary pace. These ma-
chines and other forms of technological change
have increased productivity and enabled the
industry to perform production tasks not previ-
ously possible. However, mechanization will
come relatively more slowly to this segment of
the metalworking industry because of (a) the
all-around machinist skills which will continue
to be required, and (b) the high cost of mech-
anization to relatively small companies.

4. In spite of productivity increases, the in-
dustry is under heavy pressure to produce
more. This demand for the industry's output
is growing faster than output can be satisfied,
continuing a critical shortage of skilled labor
which can be relieved only by recruitment and
training. In this industry mechanization is
not the solution to the skilled manpower
problem.

5. Replacement and purchase of new, addi-
tional equipment will become mandatory as the
industry reacts both to the demands of sup-
pliers and intraindustry competition.

6. Further diversification and specialization
can be expected as the industry utilizes new
machines and methods to perform the old jobs,
and ventures into new fields opened up by these
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new machines and methods. The high prices
of particular types of new equipment and the
skills necessary to operate them will tend to
reinforce both diversification and specialization.
Competitive pressures are particularly active in
these areas.

7. The tool and die industry will continue to
grow in sales, investment, and labor force, both
in terms of individual companies and as an
industry entity. Annual per-company sales al-
most doub!)d between 1956 and 1964, and are
expected to increase by half again between
1964 and 1968. The number of companies hav-
ing annual sales of less than $250,000 will con-
tinue to decline, and those with annual sales of
more than $1 million will continue to increase.
Respondents may well have experienced growth
rates faster than those for the industry as a
whole ; nevertheless, the growth pattern is
apparent.

8. Automation and other forms of techno-
logical progress have not only not harmed the
industry in any discernible way, hut they have
strengthened it. They have required that the
industry become more efficient, better man-
aged, and more flexible, both literally and psy-
chologically. The same pressures have always
existed in the tool and die industry as they
have in all industries; automation and techno-
logical advances have simply made the achieve-
ment of normal business aims more urgent.
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Statement bli North American Aviation, Inc.

(a) Identify and assess the past effects and the
current and prospective role and pace of
technological change.

Technological change has affected North
American Aviation in almost every area
products, employee skills, equipment and
ffwilities, and organization and management
iffactices.

Our business is new knowledge and its reduc-
tion to profitable application, with research
and development work providing about two-
thirds of our dollar volume of sales. Advances
in technology have opened up entirely new
areas in electronics, missilry, astronautics,
aeronautics, and atomics. Many of our prod-
ucts could not be built with the manufacturing
techniques of only 10 years agoindeed, some
could not with the techniques available at the
very time that the product was designed.

This opening of new areas has enabled our
employment to exceed the peaks reached during
World War II, when the company was one of
the major suppliers of military aircraft. Were
our products still limited to aircraft, employ-
ment in the company would be substantially
below the current level, since aircraft products
and services are now approximately 20 percent
of our sales.

Due to the greater complexity and higher
technical content of current products, the com-
pany encourages and financially supports em-
ployees in their efforts to further their own
education and skills. Last year North Ameri-
can employees took over 13,750 courses leading
to bachelors', masters', and doctors' degrees.
During World War II our technical people gen-
erally specialized in mechanical engineering,
although some were electrical or aeronautical
engineers. Today some 175 different specialties
are represented by North American employees
holding 24,200 degrees.

During World War II about 80 percent of our
employees were so-called blue-collar personnel ;
today, about 36 percent are. In absolute num-
bers the blue-collar classification has remained
about level since 1955, while our total employ-
ment increased by more than 50 percent be-
tween 1955 and 1965. The company conducts
training programs aimed at helping these peo-
ple to qualify for higher positions ; a special

study made in 1961 disclosed that, partly as a
result of these programs, over 2,400 blue-collar
workers in our divisions in the Los Angeles
area alone transferred to white-collar jobs in
the 1960-61 period. Last year some 35,000
hourly employees completed company courses
designed to upgrade their skills and to keep
them contempory with today's needs. We have
also had to go outside the company and provide
a number of our suppliers with training courses
to enable them to meet the higher skill require-
ments of current products.

As further evidence of the significant impact
of technology on the personnel of the company,
about 18 percent of our employees are engineers
or scientists in the aerospace disciplines, com-
pared with 8 percent in 1955 and 6 percent in

1950. Moreover, this increase is not in quan-
tity alone. It is matched by an improvement in

the education of our technical people; viz., the
increase in technical people with advanced de-
grees has been faster than that of technical
people holding only bachelor's degrees.

Technological progress is also one of the fac-
tors causing North American to institute a
Manager Development Program. The need to
find good managers from among professional
personnel who can direct technical activities
has compelled the company to broaden its
search for such capabilities. A system has
been established for identifying particular
skills and experience throughout the company
so that a larger choice of candidates may be
provided for new openings at the managerial
level. In short, this program attempts to sys-
tematize the development of managerial talent
to make more certain that the most qualified
and deserving are placed in positions of
responsibility.

Serving as a tool for this and other programs
is the Qualification Inventory, which provides
a ready reference of the various talents and
experience available in all fields throughout the
company. Through this technique, a Skills and
Capabilities Summary is maintained on all sal-
aried personnel. When there is a need, even
on a temporary basis, for someone of specialized
abilities and/or training, the criteria are pro-
gramed into a computer which, in turn, provides
the names of one or more employees answering
these requirements. More detailed profiles of
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these particular employees are then consulted
to help determine the choice in filling the open-
ing. By such means as this, we are able
to satisfy critical requirements for highly
specialized personnel.

The company spent over $230 million in the
last 6 years for new facilities. A large portion
of these capital expenditures has been for re-
search equipment and other highly specialized
facilities needed to meet the demands of ad-
vanced technology programs. Laboratory floor
space increased from 82,000 sq. ft. in 1947 to
more than 1.6 million sq. ft. in 1964. And the
company's independent research and develop-
ment expenditures (partially reimbursed by the
Government) increased from $1.6 million in
1953 to $37 million in 1964.

Organization and management practices have
also been affected. Technological advance has
made possible the design, development, and
production of systems and components with
very high performance characteristics. These
have required the coordinated efforts of tal-
ented people and complex equipment in many
professional disciplines. The management of
these shmultaneous efforts and the integration
of newly designed components and subsystems
during the developmental phase have required
extra )rdinary improvements in administration.

Our first major response was to organize divi-
sions in 1955 that specialized in somewhat
specified product areas. Next, within these
divisions, we moved away from organization
along functional lines toward program organ-
ization. Each major program has its own
engineering, manufacturing, quality control,
logistics, contract administration, and other
departmentswith certain portions of some
functions remaining unchanged where we find
centralization to be more efficient. These
structures provide the needed flexibility in an
industry and company in the forefront of
technological advance.

The development of electronic data process-
ing equipment and of management methods
such as the Program Evaluation and Review
Technique (PERT), PERT/COST, have pro-
vided effective tools to upgrade the information
on which management bases its decisions.

With regard to the prospective role and pace
of technological change, we believe that this
will be a paramount factor in the future of our
company. North American is heavily oriented
toward research, development, and production
of products and systems of very high technical
content. We believe that the demand for
higher performance systems and equipment will
continue in the foreseeable future, and we are
prepared to continue meeting these challenges.

In broader perspective, the pace of technolog-

ical change will be determined by the volume of
effort applied by national private and public
institutions. So far as private companies such
as ours are concerned, this effort will, in turn,
be determined by the prospective markets.
With regard to North American's markets, we
believe that the United States is committed to
a continuing space exploration program, and
that it -All also require defense systems of very
high performance in the years ahead. We will
continue to respond to the Nation's needs in
these fields. Moreover, the scientific and engi-
neering progress made in these two fields over
the past few years has made possible the con-
quest of some large-scale community and
human needs, as outlined in our answer to
number (c).

Therefore, to the extent that the United
States continues or expands its commitment in
these fields and incentives are maintained for
private participation, technological change will
proceed at least as fast as its present-day pace.

(b) Identify and describe the impact of tech-
nological and economic change on produc-
tion and employment, including new job
requirements and the major types of
worker displacement, which are likely to
occur during the next 10 years; the specific
industries, occupations, and geographic
areas which are most likely to be involved;
and the social and economic effects of these
developments on the Nation's economy,
manpower, communities, families, social
structure, and human values.

We expect the technological trends of the
past 10 years to continue dominating the next
10 so far as the company's production and em-
ployment are concerned This means continued
high technical content in our products, upgrad-
ing of personnel skills and education, and in-
vestment in still more advanced facilities.

Automation has not posed any significant
personnel problems for the company because
our trend has been toward custom manufacture
of products with high technical content requir-
ing individual and small-group talents. We
expect our personnel will continue to develop
the higher skills required.

A principal area of automation that will con-
tinue to grow is the use of data processing.
Primarily this is a direct result of the enormous
growth in the volume of data required in our
work. Our use of computers and other data
processing equipment has grown with this re-
quirement, with very little displacement of
existing personnel. Likewise, use of tape con-
trols in machine tooling has not brought sig-
nificant personnel changes. It has stimulated
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some of our people to take more training in
mathematics and thus to achieve higher job
classifications.

In connection with social and economic ef-
fects, it should be pointed out that aerospace
companiez such as North American have ac-
quired over the past 10 years the ability to
manage large system development programs
of unprecedented scope and complexity. This
ability can also be applied to large-scale proj-
ects for meeting community and human needs,
some examples of which are discussed in num-
ber (c). In our belief, the fulfillment of such
projects will not be limited by technical bar-
riers. It will hinge largely on the degree to
which the Nation as a whole becomes actively
interested and engaged, and on the adequacy
of financial arrangements between private
industry and Government.

(c) Define those areas of unmet community
and human needs toward which application
of new technologies might most effectively
be directed, encompassing an examination
of technological developments that have oc-
curred in recent years, including those re-
sulting from the Federal Government's
research and development programs.

Some 87 potential projects were recently
listed in the recommendations of the Presi-
dent's Committee on the Economic Impact of
Defense and Disarmament under the chairman-
ship of Gardner Ackley. The committee's ex-
cellent and comprehensive study covered 17
areas of need, including such areas as Panama
Canal substitutes, Post Office automation,
worldwide weather monitoring, antinoise pro-
grams, new cryogenic industries, and a dozen
others. Some of the 87 proposed projects
would encompass long-range programs of major
scale, stretching over a decade or longer.

Rather than retrace ground already covered
by that survey, we shall merely direct attention
to just five urgent needs that might be met
almost immediately by applying comparatively
little-known but already-proven technologies.

In each situation, the need can best be met by
timely development of a well-integrated system
rather than by piecemeal additions of new hard-
ware and/or new procedures. The same spe-
cial management techniques that have produced
major space systems and weapon systems of
great reliability offer the best hope of efficiently
meeting these needs. As you know, organiza-
tions skilled in systems management are
experienced in working under Government
contract toward definite objectives of great
technical complexity, to be accomplished within
specified limitations of time and resources.

Such organizations have learned how to inte-
grate hundreds of technical and nontechnical
activities in creating a single advanced system ;
how to plan concurrent work on problems that
conventionally would be dealt with in succes-
sion ; how to maintain flexibility in adjusting to
changes in requirements arising continually as
a program avotups

Here are some of the needs toward which
today's technology and skill in systems man-
agement might well be directed.

Health. It has been estimated that up to 400,-
000 -4:ves can be saved each year in the United
States alone by achieving an artificial heart
system. Such a system can be made widely
available to humans by large-scale cooperation
between both academic and industrial scientists
and engineers. Similar efforts could provide
artificial kidneys, lungs, and other vital systems
for widespread personal use.

Information. As Vice-President Humphrey has
pointed out, society is faced with an avalanche
of new professional data that threatens to make
most recently discovered information almost
useless. Yet those who could make beneficial
use of it may not even know that it exists.

This need for efficient handling of informa-
tion is most painfully evident in the medical
field, even though the U.S. Public Health Serv-
ice has established a $3 million automated li-
'nary known as Medlars, for Medical Literature
Analysis Retrieval System: Every 2 weeks
this system automatically indexes the world's
published medical literature in a few hours.
But no system yet exists for enabling hospitals
and physicians to make automatic use of Med-
lars and similar aids. The Public Health Serv-
ice has repeatedly warned that many thousands
of patients suffer or die needlessly each year
"because the knowledge gained from research
is not fully used."

Lack of an_automated research system has
likewise slowed our courts, law offices, and leg-
islatorsalthough legal data systems are now
operational in a few States and could be quickly
widened with a major effort.

In fact, virtually every field of human prog-
ress needs to be systematized by wider use of
automatic data reduction, literature searching,
abstracting, and cross-referencing. Existing
machines are doing such work, but links be-
tween them are still scanty. A nationwide
system of cybernated libraries and remote-
control data displays is needed to put current
information at the fingertips of every
researcher and administrator.

Already the Clearinghouse for Federal Sci-
entific and Technical Information in Spring-
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field, Virginia, is providing needed data at
high speed from more than 500,000 reports of
work in the physical and engineering sciences.
Dr. Stafford L. Warren, a member of President
Johnson's scientific advisory staff, advocates a
larger systema National Library of Science,
which would provide a central pushbutton
storehouse from which all scientific information
could be channeled swiftly to fact-seokers.
Such a system is well within the present powers
of American technology. Indeed, far more in-
clusive systems are now possible. One corpora-
tion has announced a memory device that could
store inside a 6-foot cube all information re-
corded in books, reports, and publications
during the last 10,000 years.

Rapid Transit. The magnitude of traffic con-
gestion in many of our larger cities has begun
to offer a sobering reminder of the transporta-
tion breakdown in ancient Rome, when Julius
Caesar found it necessary to ban all wheeled
vehicles during daylight hours. By 1970 it is
estimated that nearly 140 million peoplemore
than the total U.S. population at the end of
World War live in overcrowded metro-
politan areas. Yet the last all-new rapid
transit system in the United States dates back
to 1907, when Philadelphia built its subways.
Today, no technological breakthroughs are
needed for systems that can vastly ease and
expedite the movement of people and/or freight
in the near future.

Surveys. Before any large, undeveloped re-
gion can be opened up, it must be accurately
mapped. Not only its contours but its vegeta-
tion and subsurface materials, its conditions
of wind and water, must be known. Only then
can developers begin laying out roads, pipe-
lines, powerlines, irrigation systems, mines, oil
centers, and other improvements.

Until very recently, such a survey for even
a small area has taken months or years. Huge
undeveloped regions on every continent await
the coming of modern technology, because re-
liable surveys have not been available. But
now the means are at hand to provide such pre-
cise surveys at high speed.

Food. The world's population is estimated to
be growing by 100,000 per day. Food and water
crises in many parts of the world are forecast
as early as 1970. New, more efficient systems
for food production and water processing can
avert these crises.

A British scientist wrote recently : "Bearing
in mind the possibilitics for promoting human
well-being, making nitrogen fertilizers is the
most underexploited chemical discovery of all

time." Fertilization of present farm land would
seem to offer the biggest and easiest single
answer to the world's food shortage. Methods
are available for this.

Methods are also available for converting sea
water to fresh waterat near-competitive op-
erating cost if the system is large enoughand
for renovating polluted water for irrigation
and industrial use, or even for drinking.

Many other human needs, of course, could
also be met by current technology if public sup-
port were sufficient. There can be large-scale
systems for reclaiming arid regions and elim-
inating water shortages, for protecting against
weather disturbances, for suppressing forest
fires, for improving the health of underpriv-
ileged groups, for improving the operations of
educational systems and police departments,
and for other immensely valuable projects of
various kinds. Most of these, however, would
probably require more time to make their bene-
fits felt than would the systems mentioned for
health, information, rapid transit, surveys, and
food.

(d) Assess the most effective means for chan-
neling new technologies into promising di-
rections, including civilian industries where
accelerated technological advancements
will yield general benefits, and assess the
proper relationship between governmental
and private investment in the application
of new technologies to large-scale human
and community needs.

The channeling of new technologies into
promising directions including civilian indus-
tries is being accomplished primarily by three
avenues : (1) the publication of data generally
in trade magazines, technical journals, and
technieal symposia ; (2) the interchange of data
under license agreements ; and (3) the report-
ing of data by contractors to the Government
which, in turn, makes these data available to
other contractors who need them. The first
and second methods are those normally followed
by industry in our private enterprise system
and need no particular additional support. The
third method provides for a general use of
data which emanate from Government-spon-
sored R&D work. The latter avenue, although
indirect, is also a valuable method of spreading
technical data. It is here that additional im-
provements could speed up the communicative
process.

The sheer volume of technical data has made
communication the principal obstacle in scien-
tific progress. Any institution, public or pri-
vate, which operates at the frontiers of knowl-
edge has difficulty in finding and digesting the
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data available from all sources. Each organi-
zation may develop its own system for indexing
the technical papers and other material on sub-
jects of interest. North American maintains
a Technical Reports Index that is published
every 6 months, with monthly supplements.
However, even governmental agencies attempt-
ing to operate their own catalogs are finding
it impossible to incorporate on a timely basis
all the major sources of data. The National
Aeronautics and Space Administration is now
attempting to establish a data retrieval system
on a national scale. Some services within the
Department of Defense are beginning to study
the same subject. Many persons at work in
this field assume that eventually the Govern-
ment will establish a National Data Retrieval
System attempting to incorporate all important
data sources. Where unclassified data are con-
cerned, even strictly commercial firms could be
allowed to participate by subscribing to the
system for a reasonable fee. North American
endorses this principle, and believes that the
pace of technological advance may be materially
accelerated by such a system.

With regard to the proper relationship be-
tween gevernmental and private investment, we
believe in the Lincolnian formula that Govern-
ment should restrict its activities to those which
cannot be done, or done as well, by private
endeavor. Where a public need may be filled
by private financing, this should be the proper
method. Where the necessary investment
would be too great for private companies, or
where the return on an investment deemed
necessary for the public good would not be
sufficient to attract private capital, then some
form of Government participation would be in
order. We feel that the proportion of private-
public investment can vary considerably accord-
ing to the ability and interest of the former.
But where it is clear that only the Government
has the resources or the motivation to carry
out an essential project, it should do so if the
effort is supported by public policy. In such
cases, the most efficient and economic method,
proven by longtime American experience, is by
contracting the effort to private organizations.
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(e) Recommend, in addition to those actions
which are the responsibility of manage-
ment and labor, specific administrative and
legislative steps which it believes should be
taken by the Federal, State, and local gov-
ernments in meeting their responsibilities
(1) to support and promote technological
change in the interest of continued eco-
nomic growth and improved well-being of
our people, (2) to continue and adopt
measures which will facilitate occupational
adjustment and geographical mobility, and
(3) to share the costs and help prevent and
alleviate the adverse impact of change on
displaced workers.

The U.S. patent system has traditionally been
a cornerstone of scientific and engineering
progress and continues to provide both protec-
tion and incentive for the making and utiliza-
tion of inventions. There is considerable
inconsistency and some confusion as to the
ownership and utilization of inventions ema-
nating from Government-sponsored R&D work.
This appears to devolve from the different prac-
tices of the various Government agencies in-
volved as set forth in the Space Act, the Atomic
Energy Act, policies of the Department of
Defense, and various other specilized guide-
lines, such as the Saline Water Act. We believe
that technological progress would be promoted
if the United States could adopt a uniform
patent policy for all such technical activities.
This purpose is embodied in proposed legisla-
tion now before the U.S. Congress (S. 1809).
We have recently expressed support for this
legislation.

With respect to inventions developed in com-
mercial enterprises, the President has recently
appointed a commission to review our patent
system and make recommendations for charges
to strengthen and improve it.

With regard to the second and third parts of
(e), we do no feel in a position to offer a sub-
stantive contribution in these areas, since our
experience has not included a significant level of
worker displacement due to automation or tech-
nological change (as indicated in our response
to (b) ) .
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Insurance Company
One Company's View of Automation

Introduction

For many decades life insurance companies
have had to deal with volumes of paperwork
which are quite large in comparison to other
industries. This has prompted them to be
among the pioneers in the use of each new de-
vice and technique for more efficient handling
of data. Thus life companies have .been early
users of typewriters, desk calculators, punch
card equipmentand computers.

The word "automation" is one of the newest
in the English language. Perhaps it is also one
of the least understood. The definition of the
word itself is straightforward, but the scope of
its application is beyond the comprehension of
most of us individually. Although the diction-
aries have acceptable definitions, one of the best
is included in the proposed American Standard
Vocabularly for Data Processing: "Automa-
tion-3. The investigation, design, develop-
ment, and application of methods of rendering
processes automatic, self-moving, or self-
controlling."

The concept of automation in life insurance
is included in that far-reaching definition.
More specifically, however, automation in life
insurance is almost entirely contained in that
portion which is called electronic data proc-
essing. The life insurance is essentially a set
of services represented by a wide variety and
distribution of data in various forms. The
computer is an ideal tool for this activity.

The following observations relate to the im-
pact of automation, via the computer, on the
Northwestern Mutual Life Insurance Company.
In varying degrees they may be extrapolated
to apply to other life insurance companies.

Impact on Employment

In any large, complex organization there are
many concurrent forces at work which cause a
measurable change in the aggregate, but which
cannot be measured individually. So it is with
employment in the life insurance company.
Forces which tend to increase such employment

include new products, extended and more
prompt services, increased sales volume, more
extensive reporting (whether internal or gov-
ernmental), etc. On the other hand, forces
which tend to decrease such employment in-
clude the reverse of those just mentionedand
the use of laborsaving devices and teChniques.
Over a period of years each of these forces will
add its weight to the aggregate result.

There is no doubt that computers, through
computer-oriented systems, have exerted a
significant force on life insurance employment
patterns. We have experienced this at the
Northwestern Mutual Life, and we have ob-
served it in the case of other life insurance
companies. However, while the force was ex-
pected (during the days of the feasibility
study) to be primarily toward the reduction of
office staff, the new vistas of product and serv-
ice opened up to us by computers have gen-
erated a strong force in the upward direction
as well. The interplay between these two
opposing forces, intermingled with other forces
toward a better product and more intensive
sales effort, creates a constantly changing
picture.

But the significant conclusion which we must
draw from our experience is that the combina-
tion of forces has served to increase the number
of our employees. This is shown clearly in the
following table which compares the most recent
year-end (1964) with that of 1956, the last year
before we began our major effort to utilize
electronic data processing:

Employee classification
No. of employees Percent of

increase1956 1964

Executive officers 14 14 0

Officers 71 88 23.9

Supervisors, specialists
and attorneys 103 154 49.5

Office staff 1,217 1,265 3.9

Total 1,405 1,521 8.3
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Perhaps these changes in number of em-
ployees will be more clearly understood when
viewed in light of certain other measures of
change in the company. There is no single
indicator of the number of business transac-
tions which take place in the course of a year,
but the following figures provide something of
a composite indicator :

Item 1956 1954
Percent

of
'Increase

Number of pieces
of outgoing mail

5,154,000 7,660,000 48.6

Number of policies
at year-end

1 ,595,000 1,712,000 7.3

Insurance
ipremium ncome

$281 million $380 million . 35.2

Insurance in force
at year-end

$8.4 billion $12.7 billion 51.2

Net investment
income

$127 million $218 million 71.7

How much did automation through com-
puters contribute to the increase in personnel
or how much more would the increase have
been without computers in the picture ? The
forces of change are so completely interrelated
that it is impossible to answer that question.
Of course, it is possible to measure the number
of jobs eliminated by the consolidation of sev-
eral files over the 3-year period required for
conversion of records. Similarly, it is possible
to measure the number of jobs in the new divi-
sion established to handle our Insurance Service
Accountsa payment service which was made
available only through the use of computers.
And there are other instances of clear-cut
changes in both directions. But not so clear
are such questions as : How much new business
can be attributed to the better sales and service
tools accorded by the computer to our agents ?
What would have been our competitive posture
without computers as compared with other life
insurance companies and with other savings
institutions? How much of our continuing
growth can be attributed to a better-informed
management?

The comparative figures for 1956 and 1964
have other interesting characteristics. There
was no change in numbers at the very top level
of management, and there was a relatively
small percentage change in the broad base of
employees, the office staff. On the other hand,
the middle managment and professional levels
increased by a very significant percentage. In-
cidentally, a more detailed breakdown of the

office staff also shows a higher job level than
before on the average. This phenomenon re-
flects the increasing breadth and complexity of
our life insurance product and related services.

The impact of automation on employment at
Northwestern Mutual Life, then, is not easily
determined. It does appear, however, that
automation and other forces have combined to
increase total employment by a fair number
and to increase more responsible positions by
a significant number.

A comprehensive study was made of employ-
ment patterns at Northwestern Mutual Life in
1963-64 by the Wisconsin State Employment
Service. This study resulted in the April 1964
publication of "Automation Program Report
No. 3: A Large Life Insurance Company Auto-
mates ; Workforce Implications of Computer
Conversion." A June 1964 supplement was en-
titled "Changing Workforce Characteristics of
an Automated Insurance Company." Both of
these publications were part of the U.S. Em-
ployment Service, Automation Manpower Serv-
ices Program, Demonstration Project No. III.

Impact on Products and Services

No doubt the most important result of the
use of computers at Northwestern Mutual Life
has been in the expansion of our insurance
product and related services. We have experi-
enced a dramatic upward surge in the diversity
of our product and in the amount and presenta-
tion of information to our customers, our
agents, and our management. Again, there are
corollary forces which have helped to prompt
these innovations, and it took more than just
the computer to implement them. But there
are quite a number of examples which illustrate
the unique contribution of computers.

The major innovation made possible only
through computer-power is our Insurance Serv-
ice Accounts (ISA). This is an account facility
which permits an orderly series of payments to
cover any number of policies with irregular
premium due dates, loan interest due dates, and
loan principal repayments. There are intricate
interrelationships and complex calculations
which bring together the processing of ISA
records and of the corresponding insurance
policy records. The prerequisites for this serv-
ice include not only the computers and those
programs specifically designed to handle ISA,
but also a highly integrated computer system
for our insurance records. The popularity of
this new service is illustrated by the fact that
in the short time since ISA was made available
(less than 3 years), the number of accounts
has grown to more than 57,000including 10
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percent of our 1,700,000 policies and 14 percent
of our $13 billions of insurance in force.

Another example of improved service is our
Premium Notice. The computer permits bring-
ing together an assortment of related data,
transforming this document into a combination
"notice" portion and "your record" portion.
About 10,000 of these are prepared each work-
ing day of the year. We have been able to
show also the "past year increase in cash value"
the calculation of which would be completely
impractical for the large volume of notices
without the computer. Still another example
is our Policy Service Card which gives the agent
complete and current status information for
each policy relating to his clients. About
18,000 of these are prepared daily to reflect the
new policy status following current action, and
the calculations involved are usually extensive.
With this Policy Service Card, however, the
agent can give immediate answers to most
questions which life insurance clients ask about
their policies.

Has the computer changed the basic con-
tractual concept of life insurance? So far, it
has not. However, the computer does offer a
new capability for more sophisticated and more
personalized forms of life insurance. The im-
plications of this capability and the possible
versions of a new contractual concept are being
studied in many life companies. It is inevitable
that this capability will be used, that the com-
puter will change the face of life insurance.
The years it will take to accomplish this are a
reflection of the great complexities inherent in
this fiduciary contract which must stand for
decades.

Impact on Sales

The computer has been a friend to the life
insurance salesman. It has provided him with
an improved product, a happier client (with a
very few, but vocal, exceptions), and a more
efficient use of his time. This has been ac-
complished through a variety of powerful sales
aids and servicing improvements. The agent
now has at his disposal much more information,
in a more useful form, in a shorter time.

Again, the computer's impact on sales is
coincident with a variety of other forces, and
it is impossible to isolate them for individual
examination. There is no doubt in our minds,
however, that the collective contributions made
by the computer have materially aided our
saleswhich were up 17.3 and 12.7 percent in
1963 and 1964, respectively.

Impact on Management and Adminisiration

This view of the computer's impact is in one
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sense simply a composite of the other impacts.
But it is also more than that. By virtue of the
new high level of data manipulating ability,
elaborate and complex analyses can be made
with relative ease. The manager potentially
has at his disposal virtually anything he wishes
to know about past performance and current
status of the business. In addition he can ob-
tain projections into the future based on the
assumptions he specifies.

That description paints a far rosier picture
than progress to date would justify. Most com-
panies have barely scratched the surface of
management reporting via the computer. Man-
agement is just beginning to understand the
nature of the complex interrelationships which
are the fiber of any corporate entity. As the
computer makes available more extensive and
more timely data, management finds that de-
cisions are not easierbut simply much better
informed.

At the Northwestern Mutual Life, the com-
puter has been of material help in sales report-
ing, markets research analyses, studies of
agency profitability, agent manpower projec-
tions, etc. We have high hopes in the areas of
financial reporting, securities portfolio analysis,
and others. The development of these activities
requires a great deal of timefirst, to establish
the specifications of what management really
needs, and second, to implement the systems
effort demanded for their completion.

Will these developments ultimately reduce
the number of managers needed? Conceivably
so, but it is very doubtful that the demand for
qualified managers will decrease. Managers
must have an increasing awareness of a wide
range of subjects in order to be effective.
Commerce and other segments of our economy
are becoming more and more complex. Prod-
ucts and services are rapidly expanding. The
interplay between government and the private
sector of the economy is becoming much more
involvedboth in the regulatory and in the
tax aspects. All of these continuing changes
will demand greater attention from manage-
ment, and it seems likely that this upward
influence is more than enough to offset the
lower forms of traditional management activ-
ity which the computer might be able to
encompass.

Impact on Organization

Perhaps it is worth a brief note to mention
that the computer does have an impact on or-
ganization. It provides significant new ways for
doing business, and this cannot help but have an
equally significant effect on organization.

The nature of this effect varies greatly by
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industry and by company. At the Northwest-
ern Mutual Life, the lower levels of organiza-
tion have changed dramatically in three major
operational departments, but the larger organi-
zational structure is little changed. The latter
circumstance may be attributable to a desire to
assimilate the great operational changes before
giving full recognition to their effect on basic
organizational struc cure. Also, the essential
functions to be performed in a life insurance
company have not yet changed, even though
the "mix" of people-activity and machine-
activity has changed.

Impact on Costs

There is no doubt but that, at the North-
western Mutual Life, the costs of doing busi-
ness according to precomputer standards have
been reduced. However, there is also no doubt
that the postcomputer products and services,
more elaborate and more useful to the con-
sumer, are being provided at costs somewhat
higher than before.

As we have noted several times, a wide
variety of forces has interacted, and it is im-
possible to define the precise impact of each of
them individually. It may be of interest, how-
ever, to compare the changes in salaries, in
equipment costs, and in total personnel between
the years 1956 and 1964 (before the computers
arrived here, and the most recent completed
year, respectively). For comparative purposes,
these figures may be related to the indicators
of company growth and activity shown above.

Item 1956 1964
Percent

of
increase

Salaries, wages,
and benefit
plans

$8,767,000 $13,210,000 50.7

Cost or depreci-
ation of furniture
and equipment

$ 186,000 $ 524,000 181.7

Rental of
equipment

$ 174,000 $ 113,000 35.1

Total personnel
at year-end

1,405 1,521 8.3

An evaluation of these comparisons must
take ft:to account several observations. First,
it should be noted that this is not the whole
story of costs. There are several offsetting
cost considerations, most important of which is
the reduction in "collection fees" in the agency
offices. Thir item approaches $1 million per

year, well over twice the increased annual
equipment costs.

Second, we are well aware of the many addi-
tional complexities brought about by our im-
proved insurance and annuity benefits and serv-
ices. The Northwestern Mutual Life has been
among those companies having an extremely
high rate of change in this regard during the
past 15 years. These new benefits and servic s
have been received with unusual enthusias
and they have required the continuing atteii
tion of a significant number of qualified people.
New equipment and new techniques have been
adopted by most life insurance companies in
one way or another and competitive pressures
have caused the subsequent adoption in other
companies to be widespread. In any event, this
general consideration of improved benefits and
services is probably the major reason that sal-
ary costs increased more rapidly than "total
personnel." As the average levels of skill and
responsibility have gone up, so too have salary
levels.

Third, worthy of some note is the persistent
increase in salary levels for the same job during
this period.

In summary for this consideration of the
computer's impact on costs, it may be said that
costs would have decreasedwere it not for
that dynamic tendency of our economy to pro-
vide a bigger and better product for the con-
sumer. The consumer's standard of living as it
pertains to life insurance, and as in many other
sectors of the economy, has been improved
materially by the computer.

General Observations

A limited view of automation (and even of
the computer) such as this must be qualified
to show the larger context. Over and above its
impact on one particular company is its impact
on an entire industry. The life insurance in-
dustry has received from the computer much
assistance in its efforts to retain its traditional
share of the nation's savings dollars. What
might have happened to life insurance during
the past decade without the computer is prob-
lematical, but the larger companies felt great
pressure on Ineir systems and space capacities.
No doubt solutions would have been found ;
however, the effect on the life insurance indus-
try's competitive stamina must remain an
unanswered question.

Beyond this discussion of the life insurance
industry is the impact of the ,omputer, and of
other forms of automation, on many other in-
dustries. Each industry has its own peculiar
characteristics and, hence, its own reaction to
automation. Although there are a number of
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dramatic instances in which automation has
reduced employment, the literature tends to
indicate that they are distinctly the exception.
It is our impression that in most industries
time and progress have combined to offset per-
sonnel savings via automation with personnel
requirements for expansion in volume and
product line. Also, industry does try to ease
the transition.

Beyond even the impact of automation on all
industries existing at a certain ir : in time is
the miraculous evolvement of ,r Justries.
These come about in a variety 0. y::;

1. The tools of automa L. in must be
dreamed of, designed, developed, manu-
factured, advertised, sold, distributed,
and maintained. These functions cre-
ate many jobs.

2. New technologies combined with the
tools of automation make possible many
inr?ortant new products. The economy
finas a strong market for these where
no such market existed before. Some-
times old products are thereby made
obsolete, but other times the consumer
has acquired brand new tastes. Again,
there are many functions required to
transform these from ideas into con-
sumables, creating many jobs.

3. The rising standard of living opers up
a vast market for new services t.? all
kindsin recreation, entertainment,
beauty aids, housekeeping aids, ete.
Even if these services use the tools of
automation, they create jobs and many
times the service is one of skill not
likely to be automated.

Not quite a Iew industry, but one which has
been expanding rapidly, is education. Educa-
tion and training have a tremendously impor-
tant role in our somewhat automated economy.
The very large amount of knowledge which
must be transmitted is taking, and will cc n-
tinue to take, corresponding large amounts of
"people-time"both for teaching and for
learning. The higher our standard of living
and the more complex its components, the
more time must be spent to understand any
one of its facets. This is a growing activity
with the end nowhere in sight.

An Estimate of the Future

In spite of the first decade of automation and
in spite of the expanding job force, unemploy-
ment in the United States is at a relatively low
level. In fact, some think that unfilled jobs
exceed job seekersbecause the skills sought
are higher than those available. In other
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words, the free economy has demonstrated
clearly that it can accommodate itself at least
to the present level of automation. But what
of the future?

Automation has two conceptual abilitiesit
can do certain things which have been done in
the past by people, and it can do certain things
which could not be done in any other way. The
impact of automation in the future will be
determined by the "mix" of these two abilities.
The former releases people for other activity
(or inactivity), while the latter provides a new
network for all kinds of jobs which require
people. The former makes existing products
cheaper, while the latter provides new products
both serve to increase the consumer's living
standard.

Those who view the future with predictions
of very little work for human beings to do tend
to look only at the examples of automation
which replace people. They fail to recognize
the vast capacity of the human being to con-
sume new goods and services when they appear
on the market even though the "need" for them
was not recognized earlier. In this society, the
most affluent in the history of mankind, we
have visions of a future in an environment
which requires astronomical expenditures of
time and materialsask any far-sighted city
planner about what can be done to improve the
living standard of the city dweller ; ask any
American (except perhaps one in 10,000 who is
very wealthy) what additional consumables he
could dispose of if given the opportunity. The
potential market for even the existing varieties
of goods and services in the United States is
extremely high. Yet we are finding new con-
sumables at an increasing rate. And there are
parts %,..: 1,lie world in which people exist at bare
subsistence levels. With so much to be done in
this world, let alone in space around us, there
seems to be absolutely no doubt that people
will have workmeaningful, productive activ-
ityfor many decades to come, if they desire it.

On the other hand, there are those who view
the future as nothing more than an extension
of the past, failing to take into account the
acceleration of change that we are experiencing.
The higher rate of change does tend to cause
increasing disruption and dislocation in indi-
vidual situations. These cannot be ignored
because to do so would mean a gradual accumu-
lation of wreckageboth human and material.
The answer is simply that some small portion
of the fruits of change must be used to ?lean
up the debris of change. That is easier said
than done because the fruits of change are most
plentiful under a free economy, while the debris
of change is often handled by a governmental
effort. Also, it is not easy to distinguish be-
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tween the debris of change and the debris
resulting from incompetence and imprudence.

How can we enjoy the best of automation and
at the same time minimize its problems?
There is no sure-fire blueprint to guide us, but
we do have past experience to help us. The
subject is so broad, encompassing such an ex-
tensive range in the spectrum of our economy,
that any general approach must be very general
indeed. To serve as a point of reference, how-
ever, perhaps the following approach may be
considered:

1. The people of the United States should
reaffirm in every way possible through
their elected governments the strong
conviction that we have achieved our
present level of progress only in a con-
text of personal, political, and economic
freedom. Of course, there have been
appropriate constraints to ensure that
the freedom of one does not subjugate
the freedom of another. It should be
their clearly stated objective, also, to
maintain this context of freedom. A
consistently high level of progress can
be achieved only on such a foundation.

2. More specific to automation, the in-
clination toward research, experimental,
and developmental activities should be
encouraged. At the very least, they
should not be discouraged by regulatory
and tax policy. The cost of this phase
of industrial activity is high, and re-
search efforts are frequently unsuccess-
ful. The reward for success must be
sufficient to offset the prospect of
failure.

3. Where a new use of automation is
lcling explored to do a job previously
done by people, the cost of conversion
should include provision for retraining
those whose jobs are terminated as a
result. It will be difficult to find a
practical and equitable means of doing
this, but it does seem to be justifia ble
in concept. As a corollary, hiring !eli-
des of the future must contemplate a
more extensive training program for
new employees. This is particularly
imp Jrtant for certain groups which find
employment opportunities to be limited
e.g., high school dropouts.

4. Education and trainingboth public
and privatemust be a primary point
of emphasis in the years ahead. This
emphasis on the development of human

resources is essential for doing today's
jobs effectively and for adapting to
tomorrow's changes readily. This topic
was very ably summarized by Max
Ways in "The Era of Radical Change",
in Fortune, May 1964 :

. . . why [do] we need so much more organ-
ized communication than our ancestors had.

The answer lies in radical change as a con-
dition of life. Most members of a stable
society absorbed almost unconsciously all
they needed to know about the life around
them. . . . With us it is otherwise. All
parts of society are in motion and most
men are in motionchanging jobs, chang-
ing residence, chinging acquaintances, buy-
ing things they never bought before,
confronting problems and seizing oppor-
tunities their fathers never heard of. In
the radically changing society the connec-
tive tissue, the organized effort required to
stay in touch, is enormous and every year
will require a larger proportion of the total
work.

This need is the real basis for doubting that
our grandchildren will have nothing to do
when they grow up except chase one an-
other around swimming pools.

Summary

Automation has had, and will continue to
have, a profound effect upon employment pat-
terns. If we are satisfied to forego future
progress, automation can be used to decrease
the employment requirements of the present
stage in our economy. However, the more we
progress, the more we see new fields )e con-
quered. Our horizons for ultimate an ful-
fillment are still virtually unlimite

The nature of work will change illy, it
is truo. The level of knowledge ., ill re-
quired for an individual to make ah effective
contribution to society will increase. The pace
of change will be rapid, but the problems will
be no more than we are able to resolve
because in large measure we establish the lim-
its of our own problems. Our majoi concern
will be the wisdom needed to guide this fasci-
nating course. We must maintain our desire
for progress, and we must not tinker with the
essential mechanics of it. We must give it
"loose rein."

If we succeed in adapting to our changing
environment, then human work, in the best
sense that we know it, will continue to be an
essential prerequisite for human progress. If
we fail, there will be even more work to do
and it won't be nearly as pleasant.
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Statement by the Office Employes International Union
It would be a mistake to make comparisons

between the industrial revolution, which cre-
ated mass production industries and jobs, with
the changes taking place today due to im-
proved technology and automation. One of the
purpases of the industrial revolution was to
create jobs, while automation is specifically
designed to eliminate jobs.

Thomas J. Watson, Jr., chairman of the
board of IBM, in testimony before the Subcom-
mittee on Unemployment and the Impact of
Automation of the House of Representatives,
stated in 1961 :

We seem to have automated our country sufficiently
to supply all of the basic demands and a good
many luxuries, and still involve only 93 percent of
our work force. . . .

We can't aigue that technological change and
and automation are not laborsaving processes. Of
course they are. They do cause displacement of
people. In fact, to do so is one of their major
purposes. They may also upgrade people or in-
crease the prosperity of an industry so that more
are employed. Nevertheless, we do have more un-
employment than we can tolerate today and some
of it has come from technological change and
automation.

Ralph Cordiner, chairman of the hoard of
General Electric, in the same year before the
same Committee, put it this way:

If, in spite of the best planning we can do, some
people are temporarily unemployed because of
technological change, both industry and govern-
ment have a recognized responsibility to help fam-
ilies through any such periods of transition.

On July 16, 1964, David Sarnoff, chrirman
of the board of RCA, in a speech dealing with
the social impact of computers, stated:

The reduction of work will apply not only to execu-
tives but in varying degrees to all echelons of our
economic structure. Science and technology and
the progressive refinement of automation will, in
the next 20 years, justify the reduction of the
workday to 4 or 5 hours.

Here, therefore, we have three expert repre-
sentatives of management closely identified
with the manufacture of electronic data
processing machines and numerous other labor-
saving devices agreeing that automation and
technological change are eliminating jobs.

The experience of the Office Employes Inter-
national Union throughout the United States
supports the contention of these business lead-
ers and of leading economists, social scientists,
and other labor organizations. Routine clerical
occupations are being eliminated at an alarming
rate. The computer is also making inroads on
certain technical occupations in addition to de-
signers and draftsmen. Unskilled and semi-
skilled blue-collar jobs have diminished in
numbers since 1956. This reduction will con-
tinue in years to come as the number of blue-
collar workers relate to the total work force.

The Bureau of Labor Statistics forecasts that
by 1975, clerical and kindred workers will in-
crease by approximately one-third the current
total of 10,900,000. These figures can be de-
ceiving because they do not indicate the dra-
matic changes in the makeup of clerical
occupations by the year 1975.

Another important factor would be the num-
ber of new jobs created in the coming years if
automation was not a reality. Several years
ago, the Bureau of Labor Statistics made a
study of eniployment in the commercial bank-
ing industry, which indicated that without elec-
tronic data processing, employment in that
industry would have increased by 600,000 work-
ers by 1975. With automation, the projection
indicates that only 400,000 workers will be
added by that year. It is indicated that by
1970, banks with about three-fourths of all
workers employed by banks will either have
their own electronic data processing installa-
tions or utilize the services of computer centers.
Studies in the savings banks field and the insur-
ance industry reveal that the number of addi-
tional employees who would normally be hired
without electronic data processing will be seri-
ously c rtailed because of the use of computers
and peripheral equipment.

While large numbers of routine clerical occu-
pations, such as file, sorting, inventory control,
ledger, bookkeeping, and accounting clerks, and
numerous others, will be eliminated in the
future, the successor jobs, such as systems
analyst, programer, computer operator, and
consok operator, will not provide adequate em-
ployment possibilities. Routine clerical jobs
have always provided a break-in area for young
people seeking permanent employment. Such
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beginner-jobs will no longer exist in the future.
Statistics indicate that by 1968 the average

age of Americans will be 25. Millions of young
people, the product of the postwar baby boom,
entering the labor market in the coming years
will create a dramatic change in the type of
person seeking employment. It is difficult to
understand how our economy can provide jobs
for these young people in the foreseeable
future.

There are approximately 70 million workers
in the labor market today. We must provide
jobs for 101 million workers by the year 1980.
! -thor, industry, and the Government must con-
cern itself with counseling, education, and
guidance of our youth. We must insure the
fact that they are properly educated in the
newer and more complex skills which are evolv-
ing from technological change and automation.
We must prevent education and training geared
for occupations which will not exist in the
future.

The problems generated by automation and
technological change cannot be met or resolved
by labor, management, or the Government act-
ing separately. The appointment of this Com-
mission is a step in the right direction.
However, we believe that this or a successor
Commission will have to be given more than
investigatory duties. Eventually, tripartite
committees at the Federal, State, and local
community levels composed of representatives
of labor, management, and the government will
have to be appointed in order to meet these
problems in all of the geographic areas of our
country. These committees or commissions,
answering to a Federal commission, should be
responsible for the promotion of technological
change to insure full employment, economic
growth, and profits. In addition to providing
adequate training for workers in jobs which
will exist in the foreseeable future, the Federal
and local commissions will have to adopt numer-
ous other measures to avoid an adverse impact
on workers, business, and the community.

We believe some of these measures should be
the following:

1. The use of unemployment insurance
funds to transport displaced workers from
areas of labor surplus to areas and indus-
tries where shortages of personnel exist.
It is far better in our opinion to use some
of our unemployment insurance monies for
this purpose rather than to pay weekly
benefits until they are exhausted.

2. Earlier retirement for all workers,
with special consideration for women.
Women now make up two-thirds of the
work force of the United States. It is far
more difficult for a woman in her forties

or fifties to gain naw employment than it
is for a man in the same age bracket.

3. We also believe chat unemployment
insurance funds should be used for train-
ing and retraining of workers displaced or
about to be displaced.

4. Special training centers should be es-
tablished for workers advanced in age and
not readily adaptable to the operation of
automation devices.

5. Business should be encouraged to cre-
ate on-the-job training programs for work-
ers faced with displacement by techno-
logical change or automation. This type
of training is always more effective and
more readily understood by employees.

We feel that our companies and corpora-
tions should provide an educational pro-
gram for boys and girls in their senior year
in high school whereby these young people
can both attend school and work in order
to acquire various office skills. This is
being done on a limited basis in various
parts of the United States at the present
time and is highly successful.

6. Unemployment insurance benefit pay-
ments should be made more realistic, t.nd
such payments should take into considera-
tion the time required to train workers
displaced by automation or technological
change. In effect, therefore, our unem-
ployment insurance system should be made
more elastic in order to meet more realisti-
cally the peaks and valleys of our economic
system.

7. A shorter workweek must be estab-
lished.

Automation and technological change have
produced a spiraling of profits produced by
tremendous increases in productivity. At the
same time, we are faced with the fact that
5 percent of our work force is unemployed.
The future indicates that our employment prob-
lem will get worse rather than better. Those
who oppose a shorter work- eek are refusing '
face reality. The course of American industrial
history shows that the workweek has been cut
approximately 3 hours per week per decade
since the turn of the century. Unions through
collective bargaining have already cut into the
fast fading 40-hour workweek. Actually, more
than 8 million workers in the United States
presently work a basic workweek of less than
40 hours ; 62 percent of office employees in the
northeastern part of the United States are
working a weekly schedule of less than 40
hours.

Automation in the factories and the offices
has and is boosting production far beyond the
increases obtained through mass production in



OFFICE EMPLOYES UNION

the 1920's , thus a drastic cut in the workweek
is essential. If we do not cut the workweek
through Federal legislation, we must resign
ourselves to the fact that millions of workers
in the United States will be unemployed and
will be supported by Federal funds produced
through taxation of those employed and
through profits created by business.

Even today, millions of people in America
are weekly recipients of foods which are de-
fined as surplus under American farm legisla-
tion. If we do not produce a full employment
economy, we will find ourselves faced with
having to give away free a large percentage
of the output of American industry.

It is our feeling that a Federal commission
should also consider the feasibility of the use of
certain automation devices. Computer manu-
facturers seem to be competing with one an-
other for purposes of producing speeds of
operation which are no longer realistic. We
now have computers operating at speeds far
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beyond our needs. Numerous banks through-
out the Nation, for example, are able to per-
form all of their services in their electronic
data processing installations within a matter
of a few hours. As a consequence, they are
now competing with one another and with com-
puter centers for the services of companies and
corporations in order to be able to make full
use of the computers.

We cannot help but wonder whether or not
there should be more control over the use of
automation where its capacity is greater than
the work for which it was originally intended.
Possibly, instead ef control, an educational pro-
gram for executives in need of automation
information is a must. In certain utilities, for
example, where there is no existing competi-
tion, does it benefit our society to automate
jobs out of existence, particularly when it
appears that savings are not passed on to
consumers?
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Statement by Radio Corporation of America
Statement of the Problem

Automation is now widely recognized as a
significant means of accelerating the entire
industrial process. It offers rapid and increas .
ingly economical means for performing repeti-
tive tasks, routine decision making, and control
functions, and for handling information accu-
rately at extremely high speeds.

While the long-range benefits of automation
are generally acknowledged, its short-range dis-
locations have provoked spirited controversy
and given rise to concern among workers and
their families.

In essence, the problem is one of adjustment.
How can our industrial society adapt most
effectively to the far-reaching changes which
automation is bringing about in our national
economy and social structure?

In the whole broad range of domestic prob-
lems, this one stands out as distinct and differ-
entin its immediacy and complexity, in its
economic challenge and social impact, in its
compelling demands on our v ision and leader-
ship. In considering the problem, many factors
are involved.

Perhaps the most important of these is the
fear of massive unemployment. Will the higher
productivity resulting from automation be
translated into unemployment instead of into
higher living standards ? Responsible leaders
have given voice to such fears. Other spokes-
men have countered with statistics to demon-
strate that automation has actually spurred
employment. It has been pointed out that
without automation, the coal industry would
long ago have succumbed to the competitive
thrusts of alternate power sources. In the
midst of these conflicting viewpoints, one sta-
tistic is reassuring. Over the past few years,
with automation gaining wider acceptance
throughout industry, the overall unemployment
rate, instead of rising, has actually decreased.

Another factor bearing on the problem is
labor mobility. What can be done to encourage
displaced workers to move to other geographical
locations where job prospects are more promis-
ing? Is it desirable now, as some have sug-
gested, to provide funds that would enable
workers to fespond to changing opportunities ?

1

If so, where does the prime responsibility rest
for taking the initiative in this matter?

A third factor is the question of retraining.
Would it be feasible to establish a nationwide
system of training allowances ? Under such
a system, displaced workers might be paid for
going to school and preparing themselves to
move into upgraded positions in an automated
industry.

A fourth factor is the growing impact of
foreign competition. How, without widespread
automation, can the United States offset the
lower labor costs of Japan, West Germany, and
other countries, and still maintain its competi-
tive position in the world economy ? Western
European nations already are well along the
way to automating their factories because their
need for output in greater than their present
labor force can produce. If they automate
more rapidly than we do, will they not acquire
a decisive advantage in the international
marketplace?

A fifth factor is the rate of our national eco-
nomic growth. How much of an increase in
the growth rate could be achieved with, say, a
10 or 20 percent step-up in automation? Is
the extensive application of automated tech-
niques to industry and commerce a requisite
for continued rises in our living standards?

Automation and the Electronics Industry

The electronics industry is both a source and
a beneficiary of automation. In the first place,
much automatic equipment is electronically
controlled, providing the means of replacing
human judgment and control. Electronics pro-
vides the sensing devices, the means of com-
munication, and the computing devices for
complex automated systems.

In the second place, mechanized processes are
used in the production of electronic equipment.
In assessing the impact of automation upon
the electronics industry, this statement will
confine itself to experiences of the Radio
Corporation of America.

Technological Charage at RCA

The role and pace of technological change at
the Radio Corporation of America has been
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gradual rather than dramatic and it appears
that this will continue. For example, even
though the equipment used in the manufacture
of electron tubes has been mechanized over the
past 15 years the number of assemblers has
continued to rise with the growth of the
business.

The steady growth of this business and the
development of more sophisticated types of
tubes and other components have led to the
creation of more complex electronic systems.
The increased use of electron tubes in com-
puters and television, for example, created the
need for other components such as semi-
conductor devices and tiny integrated cir-
cuits, which, in turn, stimulated new areas
of business and offered additional employment
opportunities.

It has been RCA's experience that as busi-
ness has grown in terms of gross sales, em-
ployment has also grown in spite of the gradual
introduction of more efficient technology. It is
anticipated that this relationship will continue.
During the past 10 years sales have increased
70 percent while employment has increased
34 percent.

Job Requirements and Worker Displacement

In terms of types of workers, there has been
a change. During the 1950's hourly-p,id (pro-
ductionunskilled and semiskilled) employees
represented approximately 60 percent of the
employee population, while now in the 1960's
they represent approximately 45 percent of the
population. Increases have generally been in
more highly skilled occupations, such as in the
engineering, technical, and administrative
area s.

The effect of this change appears to have
already been recognized by business, education
institutions, and the Government. Newspapers,
Government literature, and other media have
described the situation in such statements as,
"Employment opportunities exist for the well-
educated, but opportunities are diminishing in
the less complex and less intellectually demand-
ing occupations."

Many programs supported by the Govern-
ment and the private sector appear as possible
solutions to this problem. For example, indus-
try's aid to higher educationscholarships,
grants, fellowships, tuition-refund programs
for employeesand Government programs aid-
ing the colleges and universities will increase
the numbers receiving college education and
advanced degrees. As this effect is felt, the
grossly undereducated and underprivileged now
being helped through the antipoverty and
MDTA programs should be capable of assuming

the unskilled and semiskilled occupations pres-
ently held by people with college potential.

Recommendation for Support of Advanced
Education

Great effort and much money is being spent
on the antipoverty program and MDTA. It
would appear that an equally aggressive effort
should be made in urging and supporting\ col-
lege attendance. Unless those with college
potential complete higher education and accept
more intellectually demanding positions, there
will be no places available for the antipoverty
and MDTA graduates.

In other words, the grossly undereducated
and underprivileged and those with college
potential must all be elevated together at the
same time. More emphasis should be placed
on the college prospect through counseling,
financial support, and subsidy, or the Job Corps
graduate who cannot compete will find little
employment opportunity.

Recommendation Regarding School Systems

Changes of great impact are characteristic
of industry, the Government, and many other
institutions, appears that the institution
least affected by new theories, concepts, and
technology is the school system. An unwilling-
ness to accept new educational ideas and meth-
ods contributes significantly to the dropout
problem, lack of motivation, and inferior
education.

A number of new concepts are being formu-
lated that deserve wider consideration; for
example : (1) an examination plan which would
give credit for knowledge already assimilated
whether or not through the formal classroom
allowing the student to graduate sooner or take
other courses ; (2) computer-aided instruction ;
and (3) less rr 3chanized programed instruction
devices. More is known about motivation and
learning theory than is being practiced in the
usual school system.

An aggressive program of training and re-
training of teachers appears needed. A na-
tional task force to study and recommend new
standards and concepts of education at all levels
seems extremely desirable.

Recommendation Regarding Direction of Gov-
ernment Programs

It appears that the Government programs
antipoverty and MDTA--have not fully utilized
the skills of industrial training directol a. Since
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the educational success of these programs will
be judged in terms of the graduates, it may be
well to have guidnnce from industrial trainers.
Competitive forces have required industrial
trainers to develop and utilize more sophisti-
cated learning devices than any other group in
vocational training and education.

It is recommended that industrial trainers
be represented on local and national committees
considering the problem. Some consideration
should be given to an arrangement with indus-
trial companies to release highly skilled trainers
to the Government on a year's leave-of-absence
basis.

While the foregoing discussion is by no
means exhaustive, it does include points that
are important and relevant to RCA's experience
in adapting to changes created as automation
is introduced on a rising scale.

It should be recognized at the same time that
there is a risk of attributing to automation or
technological change dislocations that result
from other causes, such as a shift in consumer
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demand. The problems of dislocation are the
same, whatever the cause, and they are cer-
tainly not to be underestimated. However,
blaming automation for all of our social and
economic problems is more likely to hinder than
to help in determining the rate at which we
should proceed.

In the long run, if the growth trends of the
United Statis prove adequate, the economy
should be able to absorb the results of increased
productivity without appreciable disturbance.
When the national economy is on the upsurge,
automation can be effected with relative ease.
During a period of economic softness, the ten-
sions of transition are magnified.

It therefore becomes essential to direct in-
tensive analysis to the problems of growth and
to formulate procedures which will promote
adequate growth. One way to advance growth
is to stimulate the creation and development of
new industries. The Government can help sub-
stantially in this respect by providing proper
and adequate incentives.

i
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Statement by the Retail Clerks International
Association

We welcome the opportunity to state our
views on problems of technological change to
the Commission. The Retail Clerks Interna-
tional Association, which now has a member-
ship of approximately 460,000, has always been
concerned with the work conditions affecting
employees in the retail trade. Our constitution
specifies as one of ou'r objectives the elevation
of the moral, intellectual, and social conditions
in the trade, and it is clear to us that technology
has a serious impact on these. conditions.

We do not propose, in this statement, to
discuss the many issues that flow from techno-
logical advance in general. Rather we wish to
limit ourselves to the developing situation in
retailing. It is frequently said that where
human services predominate, automation is im-
possible. Yet, as we view the current scene,
we discover that computers with feedback
mechanisms, as well as electronic data process-
ing, are increasingly utilized in this area, just
as in manufacturing, public utilities, mining,
and elsewhere. As retailers become aware of
the possibilities of these techniques, engineers
come forth with devices that can be used
directly in merchandising itself.

Today, all sorts of flexible automatic loading
devices and materials handling equipment are
beginning to appear. In retailing and distribu-
tion, the outstanding developments are found in
prepackaging and automatic handling of ma-
terials at both the warehouse and retail level.
Once these devices are connected with data
processing equipment, automation is firmly
established.

Naturally enough, the introduction of auto-
mated equipment first reveals its( in larger
enterprises. Elaborate systems of conveyors,
ferris wheels, pallet lifts, and monorails, fre-
quently linked to computer systems, are being
installed in department stores and supermar-
kets, thus demonstrating that retailing is catch-
ing up with industry in the use of advanced
methods for the handling of goods.

One of the impediments that retailers need
to overcome is the lack of sufficient flexibility
in some of the mechanical systems. Depart-
ment stores, particularly, stock thousands of
items in containers of varying size, shape, and

weight. Nevertheless, goods handling has been
perfected in a number of department stores and
specialty operations permit merchandise to be
moved through conveyor belts and monorail
tracks from the delivery platform to the sell-
ing floor, all governed by computer controls.

These advances can be described as automa-
tion, for they fall into the category of process
redesign and control of operations. The under-
lying conditions of mass purchasing power,
relative labor scarcity, and high operating costs
are well known. In retailing, these factors are
supplemented by the existence If suburbia,
mass transportation, refrigeration, and an in-
dustry which has exhibited a steady growth
pattern since 1950. Increasingly, the human
response in retailing is being eliminated and
electronic connections are being substituted.

These installations are not costly. The fact
ie that computer systems of various sizes are
available to firms in the retail and distribution
field which do not require heavy investment and
expensive equipment. Allen Harvey of the
Dasol Corporation remarked some years ago
that small firms can readily reap the benefits
of automatic data processing. He stated that
virtually any concern can install a system in-
volving computer equipment that will satisfy
its specific needs and at the same time be
economically feasible.

Here are some of the advances now being
made: Shoe chains are adopting data input
devices at the .point of sale ; cash registers cre-
ate a punched tape which records details of
every transaction ; variety chains are working
on ordering systems based on a universal code
which identifies each item, involving print
punch tickets ; drug store chains are installing
computers for merchandising purposes ; depart-
ment stores continue to experiment with point-
of-sale devices; apparel chains are using
computers in merchandising and inventory con-
trol and in preparing documents relating to
charge accounts ; mail order concerns utilize
computers to control warehouse inventories and
to produce order-picking sheets and store in-
voices ; food chains are experimenting with
installations which produce punched paper
tapes representing the daily order of perish-
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ables so that the data can be transmitted by
wire to the company's regional distribution
center; and a number of retail concerns are
putting into operation merchandise control and
reordering systems based on the use of full
sized punched card systems.

Automatic reorder techniques utilizing com-
puters have decided advantages for the retail
chain in that they save much labor and also
provide more balanced stocks ; more business
can be done with less inventory. Of course,
these techniques can be applied more easily to
small staple lines that include a wide range of
sizes, styles, and colors and that have a high
turnover rate. But it is rather difficult to apply
the automatic computer system to bulky goods,
high fashion lines that change rapidly, sea-
sonal goods, or slow turnover departments.
Yei, areas involving model changes can be made
amenable to computer systems as illustrated by
the numerical control system in the machine
tool industry. Similar principles can be applied
to retailing. Of course, some managements do
recognize that there is a certain cost in the
impact which, these systems have on human
beings that must be taken into account. Said
one management expert, quoted in Chain Store
Age, January 1958:

The danger of push-button merchandising lies in
the fact that the chains can lose their merchandis-
ing talent at the store vel. Automatic reordering
takes the fun out of work for the salesgirls. Peo-
ple like to feel that they are in control of an
operation and even making mistakes is benefi,lial
because it gives them a sense of importance.
When you get too automatic you get restless or
listless help. The salesgirl's planning instincts
become dulled from disuse. She becomes so ac-
customed to ordering automa tically that she loses
the ability to plan for future seasonal and fashion
peaks.

Yet, at store equipment exhibitions, labor-
saving devices usually capture the enthusiasm
of retailers. As often reported in trade jour-
nals, equipment is now available to weigh,
label, and compute the price of merchandise by
electronic methods. There is cellophane wrap-
ping machinery for prepackaging eggs; track-
ing equipment to enable the vertical stocking
of items such as detergents, beer, soda, and
other heavy and bulky merchandise ; power-
adjusted wrapping machinery for prepackaging
meat, fish, poultry, and produce ; a meat-chop-
ping device featuring a double-grind process
which, in a single operation, can reduce the
needed number of man-hours by 60 percent;
automatic machinery to wrap and label meats
in a single operation ; industrial sweepers for
warehouse and parking lot use, as well as a
variety of other devices.

The backroom in the sur mnarket is, of
course, a most important a.,:ea for improved
materials handling. The trend to mechaniza-
tion is most evident in the handling of non-
perishable items. Equipment to speed the flow
of stock from truck to shelf has been gaining
widespread acceptance among food chains.
While conveyor systems of both the gravity
and power type have been used in single-level
and two-level stores for many years, the trend
is for more automatic installations. Full con-
veyor systems are now in use in which the line
of flow of merchandise is along the most direct
line from the truck to the shelf. Alternate
flows are built into the system so that the stock
may go to a holding area until needed and then
to the price-marking station.

Supermarkets are also using the pallet or
platform loading system more extensively.
Full loads of stock of one item or of items for
one section are loaded on wooden pallets in the
warehouse and placed aboard a trailer by fork-
lift trucks. At the store they are unloaded by
another forklift and the stock is then trundled
to its holding bin in the backroom. Sometimes
the pallet is taken directly from the truck out
to the sales area for price-marking and stock-
ing. Supermarkets are installing overhead rail
systems for unloading and transporting sides
c. beef, more power equipment for cutting,
grinding and 'aping, more highly powered
automatic and semiautomatic wrapping ma-
chinery, and more scales which automatically
print the price on the package. Linked up to
these devices are both power and gravity con-
veyor systems. Wrapping machinery accel-
erates the mechanization of the various depart-
ments and such machines often require a
linked-in materials flow system to keep up with
their wrapping capacity. Much of this heralds
the beginning of an automated operation, for
what is utilized here is the principle of the
transfer machine linking disparate operations.
Tie a compliter into the operatioa and we have
automation.

The backrooms in supermarkets, where fruits
and vegetables are prepared for display, are
being more highly mechanized. At work sta-
tions trimmings fall into automatic disposals.
Cases of produce are set securely into given
positions reducing handling to a minimum.
The produce workrooms are being styled in the
manner of meat department work stations, with
wrapping materials, trays, heating irons, and
hot plates carefully arranged for maximum
efficiency. Movable racks are used which will
hold a dozen or more trays of produce, while
in other systems conveyors carry packages be-
hind the produce racks. In some stores, sliding
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windows have been introduced into refrigerated
produce racks, enabling the merchandise to be
stocked from the backroom in the same manner
as meat is stocked in the wrapping rooms.

As a consequence of these developments,
dairy department backrooms frequently have to
be provided because of the new equipment intro-
duced in other depart% ants. Actually a dairy
backroom is part of the display itself, since the
new cases and curtains which allow customers
merely to reach for the merchandise are made
so that the backroom s tock is directly behind
the sales display. As customers re nove mer-
chandise from the display the stock clerk
merely slides new products into position from
behind. In order to mechanize the operation,
however, belts are being introduced so that a
new item is brought forward automatically
when one has been removed from the front.

What is important to note is that these de-
vices feed on each other. The trend toward
more prepackaging of produce, for example,
leads to more mechanization in the steps both
preceding and following the packaging opera-
tions. This, in turn, leads to larger depart-
ments with a relative increase in storage and
preparation areas. And, in turn, this creates a
need for more materials flow equipment. This,
perhaps more than anything else, is the most
significant thing in mechanizing retail opera-
tions. One step produces another, and in the
end human beings become less important in the
conduct of business.

Such streamlining and mechanization has
paid off quite well. One supermarket installa-
tion in Minneapolis makes the fullest possible
use of laborsaving machinery. It is air-cooled
at 65 percent humidity and employs a sales staff
of seven men and four women. While the com-
pany has not provided any figures on the extent
of laborsaving resulting from mechanization,
this particular store uses the same size work
force as a market with approximately two-
thirds of its volume. Trade journal commenta-
tors, while stressing the gains in efficiency
secured from mechanization and automation,
are not adverse to pointing to the laborsaving
that stems from the installation of new
equipment.

When these mechanical devices are linked
with electronic control systems, we create the
possibility of establishing a completely auto-.
mated retail establishment in such a way that
the customer will be able with a minimum of
effort to place her order, have the merchandise
delivered to the front of the store, and pay her
automatically computed bill. In fact, such a
system has been proposed by the International
Telephone and Telegraph Company and is in-
tended primarily for chains of 150 stores or

more, all of which would draw merchandise
from a central warehouse. The system can
transmit orders, say, for 37 cases of eggs, 96
bunches of bananas, and a half ton of instant
coffee which are delivered automatically to the
store. The orders are transmitted at the store
into a telephone. While the sounds are not
intelligible to the ear, they are automatically
decoded and fed into a printer Ana card punch-
ing machine or calculator which then goes to
work gathering the order. The system can be
linked to a data processing computer so that
orders coming in from all stores may be totaled.

In November 1959, the General Telephone
and Electronics Company announced a machine
that can be placed at supermarket checkout
counters where it will read or scan fluorescent
stickers on each grocery item as it passes on
a traveling belt. This information is passed to
a computer which totals the customer's pur-
chases. Such an automatic checkout operation
takes about two-thirds the time now required
for manual handling by checkout clerks. Auto-
matic checking thus speeds customer flow, pro-
vides more accuracy in totaling orders, and
supplies an automatic reorder system for the
warehouse. The scanner is connected to the
cash box,awhere a similar device enables the
electronic reader automatically to record prices
of the individual items at the checkout. Prob-
lems of handling items selling for prices in
combination, such as 3 for 290, are solved by
having the device renumber the first two items
at 100 each and ring the third at 90.

According to the spring 1959 issue of The
Journal of Retailing, a department store in
1965 may look somewhat like this : The cus-
tomer walks through an invisible curtain of air
and passes from the 95 degree (Fahrenheit)
temperature outside into the 75 degree tempera-
ture inside. She then takes an automatic ele-
vator to the sixth floor, where she goes to the
housewares department, which operates on a
self-servicc basis with checkout counters. Se-
lecting a coffeemaker from a display counter,
she takes it to the checkout stand, deciding to
purchase it on credit, have it delivered, and
charged to her account. Unknown to her, the
sales register receives authorization for the
credit sale (as a result of the cashier putting
her authorization plate in a special slot in the
register) and sends complete information about
the transaction back to a computer, which up-
dates her account and includes her purchase in
all sales and stock control reports being cur-
rently compiled of the day's business.

Our customer af 1965 boards another
operator-less elevator and goes to the first floor.
She stops at the men's furnishing department
on her way down and buys a shirt for her
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husband from one of the vending machines
which sell the fastest moving sizes, color, and
brands of men's shirts. She again makes a
credit purchase by placing her authorization
plate in the special slot.

This action on her part causes all information
concerning the transaction to be electronically re-
layed to the sales unit, accounts receivable, and
stock control departments. On the way to the
garage, where her car is parked, she stops in the
lobby of the entrance to the store and purchases a
pair of hosiery from a vending machine which
takes her currency and returns her change.

This is the store of the future. Completely
automated systems eliminate many of the cash
registers, bhopping carts, and expensive fix-
tures ; they reduce the size of supermarkets and
reduce the siib of inventories ; they end the
need to price-mark individual items and will
drast4cally reduce the number of workers
requ,red.

In the supermarket area, all that seems neces-
sary at this time is for one of the giant chains
to undertake such an installation and to ac-
custom the public to its use. This does not
seem too difficult a public relations task. When
supermarkets were first started, customers
were unwilling to purchase prepackaged meat
and insisted on seeing the butcher at his work.
This problem was solved by the late Lansing
Shields of the Grand Union Company by mov-
ing the butcher workmen out from the back-
room closer to the selling area to do his job
behind a glass window. Gradually the house-
wife became accustomed to prepackaged meat
and today one seldom sees the butcher at his
work. Prepackaged meats are placed in at-
tractive displays and counters and the house-
wife is quite content. Personal relationships,
once thought so necessary to the success of a
retail operation, are being reduced to a mini-
mum, if not entirely eliminated.

One of the major problems in supermarket
operation is the tendency for customers to
queue up during peak-hour operations at the
checkout counters. To help solve this problem,
one concern is experimenting with an auto-
matic packaging machine at the checkout
counter. As the customer approaches the
checkout clerk and places the merchandise on
a conveyor belt, the clerk adjusts the machine
for the size of the order. While the order is
checked on the register, the merchandise is
placed into a loading bin with light and fragile
items on the top. As the loading bin is filled,
the cashier presses a button and the bin pushes
the merchandise into an open bag, which is
then lifted onto a receiving platform while the
bin reopens to accept a new load of merchan-
dise. Should it become necessary to resack a

heavy grocery order, either at the customer's
request or because of injury to the bag, the
automatic bagger can do this in less than 10
seconds by merely reloading the filled bag into
the loading bin and starting the machine which
automatically does the job of repackaging.
Equipment of this type not only increases pro-
ductivity in the sense of speeding up the flow
of merchandise through the checkout counter,
but also eliminates the need to have an extra
employee to do the bagging. Such a device can
be easily linked to electronic data recording and
processing equipment for inventory and sales
records.

Even change-making is being mechanized.
Clearly, with the development of automatic
vending machines, the possibility of completely
automated retail stores is virtually upon us.
For a long time, growth in automatic vending
was limited by the lack of a reliable machine
to handle paper money. After years of work,
the Atwood Vacuum Machine Company of Chi-
cago developed a device which, when presented
with a dollar bill, delivers 2 quarters, 3 dimes
and 4 nickels in change. The Atwood device
operates by holding a bill in a perforated screen
under a photoflood lamp and then electronically
reading the amount of light passing through
the perforations. It can be adjusted to accept
denominations other than a dollar and deliver
any combination of change.

Said Architectural Forum of December 1958,
in discussing retail automation :

It is too early to say what all this will do to the
ranks of service workers, currently the most
sharply rising sector of U.S. employment, thus far
almost untouched by automation. It may someday
pose a problem of no mean dimensions.

In the light of these developments, it is not
unwarranted to assert that retailing is an area
in which jobs can be simplified and made rou-
tine so that electric computers can replace the
worker entirely or permit one worker to do the
jobs of several. Obviously industries, or even
parts of industries, do differ with regard to
the extent to which automation can be applied.
But in materials handling and in retailing, the
range of application appears to be a fairly
broad one.

We are told that job retraining, unemploy-
ment insurance, and diversification can help
workers adjust to this new situation. Skills
must be directed toward repaii. and mainte-
nance, instrument reading, and the like. Abili-
ties will have to be of a higher level. But the
question still remains whether room will be
made in the retail industry for the development
of the semiskilled technicians required to oper-
ate the new equipment. Certainly the impact
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of automation here would be lessened if there
were actually an upgrading of jobs. Certainly
it is desirable that the "humanization of work,"
which many predict will stem from automation,
should not be impeded.

The trade unions recognize that there may
be long-run gains stemming from automation.
They know that progress in improving stand-
ards of living has been possible because of
increasing knowledge and increasing productiv-
ity. The latter, measured in terms of value
added, has increased roughly 3 percent a year
or, in constant dollars, 62 percent between 1947
and 1960. There was, according to Bureau of
Labor Statistics data, a 17 percent rise in man-
hours in retailing. Deflating output, by
man-hours input reveals a 38 percent growth in
retail productivity over the 13-year span ; vir-
tually 3 percent per annum, a :eecord that
certainly is as good as anywhere else in the
economy. There is no denying the fact that
automation will markedly enhance these trends.

Yet we must call attention to the fact that
successful adjustments to automation is a long-
term process and that the immediate impact
does raisa serious social problems. The im-
mediate short-run welfare of individual work-
ers can be threatened by the haste to automate
every process and every technique.

We cannot agree that automation moves
slowly. In the retail field, recent developments

have turned it into a veritable flood of change.
The effects of automation are important enough
to require national attention. Automation was
unknown in retailing not too many years ago,
but now it is increaFig in application and in
intensity.

Rapid technological change can disrupt the
lives of individuals and we must urge that
thought be given to programs for reducing the
harmful effects of the new technology. Per-
haps automated devices ought to be introduced
carefully, in accordance with some schedule, so
that the individual worker in retailing and dis-
tribution will be protected against adverse
effects.

Trve, automation does have ancient roots,
but xecent developments in auumating retail-
ing represent a new force which has imposed
upon the industry the need to revise time-
honored techniques of merchandising and, more
significantly, has altered substantially the tra-
ditional relationships between management,
labor, and the public. Retailing indeed is in a
state of revolution. No longer can one identify
given merchandise lines with given types of
retail outlets. Everyone sells everything.
This is not only a matter of mere merchandis-
ing; there is no question but that automation
too has played an important role in making
possible the striking changes that have occurred
in the retail industry.
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Statement bu Julius Rezler, Loyola University, Chicago

The Impact of Automation on American Unionism and Its Possible
Consequences

This paper addresses its:gf specifically to
identifying the impact of automation on the
various areas of production and employment
(point (b) in the Commission's inquiry).

It is believed that unions as representatives
of the labor factor in the political and economic
scene are both directly and indirectly related to
production and employment. Therefore, any-
thing which would cause major changes in these
areas would, at the same time, have a derivative
effect on unionism, too. This is clearly recog-
nized by union leaders who are anxiously ap-
praising the possible consequences of automa-
tion for unionism. According to a recent
survey, union leaders have unmistakably indi-
cated tilat among the contemporary issues they
are primarily concerned with the latest phase
of technological change, generally known as
automation.'

The purpose of this statement is twofold :
First, it is going to register some important
economic trends resulting from the emergence
of automation which have possible bearings on
the growth and structure of American unions ;
second, the possible consequences of such
changes for society, industrial relations, and
the worker will be evaluated.

Trend 1: Persistent shifts in the industrial
and occupational composition of the labor
force

Changes in the industrial composition niay be
summarized : The shares of manufacturing,
mining, and transportation in total employment
have been declining in the past 10 years, while
the relative shares of the so-called service in-
dustries, such as government, trade, finance,
etc., have been growing.

What is the meaning of these changes in the
relative employment of the major industries
for unions ? The industries with declining
shares in total employment are by far the most
highly unionized areas of our economy, while
labor organizations have experienced little suc-
cess in organizing the growing service indus-
tries. In 1962, around 63 percent of union

membership were employed by firms in manu-
facturing, mining, and transportation. Further
decline in the relative employment of these in-
dustries wiluld slowly erode the traditional
basis of union organizing.

Changes in tin occupational structure of the
labor force have even more ominous meaning
for the unions than the shift in the industrial
composition. A secular trend which manifests
itself in the upgrading of the labor force has
been accelerated and reinforced by automation.
As Kassalow noticed, "Somewhere along in the
1950's the United States ceased to be a nation
made up primarily by industrial blue-collar
employees . . . it was around 1956-57 . . . that
the number of white-collar employees in the
labor force begain to exceed those in the blue
collars." 2 Between 1955 and January 1965,
the share of the so-called white-collar group in
total employment has increased from 39 to 45.6
percent, while the relative share of the blue-
collar group has declined from 39.2 to 36.3
percent of the total civilian employment A
continuation of this trend is projected by
students of the labor market.

The implication of the above development fOr
the labor movement becomes clear when the
occupational composition of union membership
is considered. In 1962, 87 percent of the
unionists belonged to the blue-collar groups,
while while-collar workers represented only 13
percent of imion membership.

The combined effects f the previously dis-
cussed shifts in the indu crial and occupational
composition of the labor force tend to erode
slowly but surely the traditional organizational
basis of American unionism. The repeal of
Section 14b of the National Labor Relations
Act would probably reverse the trend in the
contraction of union membership--but only for
the short-run. The additional members result-
ing from the elimination of the legal ban on the
union shop would still come from the blue-

1Barkin, FolomonA.A. Blum, "What's to be Done for Labor?
The Trade Unionists' Answer", Labor Law Jounwl, Mar. 19M,
p. 17?.

2Kassalow. E.M. "New Union Frontier: White-Collar Workers",
Hrtrverd Business Review, Jan.-Feb. 1962, p. 41.
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collar occupations, and with the shrinkage of
this group, the present trend would sooner or
later catch up with the unions.

The only way in which the labor movement
could counteract this trend would be to replen-
ish the vanishing blue-collar members with a
mass orga.nization of the ever-growing white-
collar employees. With the exception of a few
optimists, however, American labor economists
are unanimous in their diagnosis: There are
almost unsurmountable difficulties in the way
of mass unionization of the clerical, tech-
nical, and professional work force. Scores of
studies have recently investigated the social,
psychological, and economic factors which stub-
bornly operate against the success of present
labor organizations among these occupational
groups. Their identification with manage-
ment, the large portion of women employees
among them, the low prestige of contemporary
unionism, the enlightened personnel policy of
most corporate management are among the
main reasons for which tbe chances are rather
slight that the present organizational patterns
might be changed radically.

Trend 2: Decline in the size of the average
factory work force

Labor savings is one of the -principal goals
and major consequences of automation. In an
automated plant the original work force may
decline from 10 to 80 percent, depending on
the industry and the degree of automation.

Such reduction of ihe average work force
basically affects both the size and the composi-
tion of the bargaining unit. But the reduction
in the size of the work force will usually result
from a decline in the absolute number and rela-
tive share of the production workers. The
number of maintenance and technical em-
ployees generally either remain at the preauto-
!nation level or even increases.

Naturally, such a development would have
a definite effect on the formation of the bargain-
ing units. At present, it is not quite clear
whether the above changes would promote or
hinder the formation of a single bargaining
unit which would include the whole blue-collar
group in the plant. Experts list some factors
which may cause a conflict of interest between
production and maintenance workers, and could
lead to separate bargaining units ; at the same
time, some other factors are recognized which
might promote the unity of the two groups of
workers.3 However, if the average bargaining
unit in an automated plant is already reduced
in size due to the general labor savings effects
of automation would be further weakened by
the formation of separate units for the different

groups of factory workers, a considerable loss
in the economic strength of unionism at the
plant level would result. There may be some
exceptions from this rule in particular situa-
tions. Raskin points out that sometimes not
the size of the bargaining unit but its strategic
position is what matters.4 But in the great
majority of the cases, a contraction of the bar-
gaining unit would weaken the position of the
union vb-a-vis management.

Trend 3: Movement of the production facil-
ities from the industrial centers to raral
and small town areas

Industry in the era of mass-produci.lon tech-.
nology relied heavily on industrial centers for
adequate labor supply, and therefore its facili-
ties were located mainly in the densely populated
metropolitan areas. Automation, however, has
decisively changed this pattern for two reasons.
First, for its labor savings effects, it has re-
duced the labor requirements of the automated
firm to such an extent that the relatively small
work force necessary for operation may easily
be available even in low labor supply areas,
such as small towns ur rural communities.
Second, the movement of plants away from the
industrial centers has been facilitated by auto-
mation because, as pointed out by James Stern,
"Automation accelerates the obsolescence of
existing factories and thereby hastens the dis-
persion and decentralization of modern indus-
try to the less industrialized areas of this
co antry." 5

This geographical movement of industry is
going to have profound effects on unionism.
First, it works against the so-called proximity
factor which is generally acknowledged by the
students of the labor movement as being one
of the essential preconditions of union growth.
"The hard cores of labor movements all over
the world have existed from the very beginning
in the so-called industrial centers w ere hun-
dreds of thousands of workers are employed
and work side by side."

Whenever automation facilitates the reloca-
tion of old plants and the construction of new
plants away from the industrial centers, it not
only neutralizes the favorable effects of the
proximity factor, but also puts two major road-
blocks in the way of union organizing in the
new areas. It sometimes makes the costs of
organizing prohibitive, and increases the finan-

3Beal, E.F., and E.D. Wickersham, The Practice of Collectivs
Bargaining, R.D. Irwin, 1959, pp. 610411.

4 Raskin, A.11., "The Squeeze on the Unions", Atlantic Monthly,
Apr. 1981, p. 58.

6 Stern, James, in Automation and Major Technological Change,
The Industrial Union Department, AFL-CIO, Apr. 22, 1958, p. 12.

U. S. News it World Report, June 17, 1963, P. 72.
7 Rezler, Julius, "Union Growth Reconsidered", Kossuth Founda-

tion, N.Y., 1961, p. 11.
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cial burdens of unions just at a time when
income from membership dues begins declining.
E. C. Mattern, organizing director of OCAW,
remarked that "it costs just as much to organize
100 ...len as it does to organize 500 , . . as a
result the cost of bringing in new members has
at least doubled over the past 6 years."

But the financial burden of organizing in
small town areas is the lesser evil of the two.
It is more disturbing for union organizers that
they must operate in an indifferent or even
hostile environment when attempting to enroll
workers of plants which are located in small
conununities. James Stern observed that in
the rural areas "the traditions of unionism are
not firmly entrenched and, in fact, very little
is known about actual accomplishments or even
of the existence of the union itself. . . . In an
organizing campaign, therefore, the union rep-
resentative must start from scratch. He has
the task of not only persuading potential mem-
bers of the rightness of self organization but
also of acquainting them with the history. . . .

and objectives of the union. . . ." 9
But indifference due to ignorance is still bet-

ter than outright hostility of the community
toward unionism. This is frequently the case,
particularly in the southern rural communities,
a segment of rapid industrialization. Under
such conditions, the union organizer faces
unsurmountable difficulties.

The retarding effects of recent plant move-
ments due to automation have been recognized
not only by union leaders but also by manage-
ment representatives. G. G. Mitchel, manager
of industrial relations at Du Pont, noted with
some self-satisfaction : "The comparatively iso-
lated locations of many of these plants undoubt-
edly has allowed us a better opportunity to put
our employee relations philosophy into practice
than has been the case with many of the so-
called basic industries operating large plants in
highly industrialized communities." 10

Trend 4: Changes in job content and creation
of new industries

Beginning with the first industrial revolu-
tion, technological progress has constantly elim-
inated or changed existing jobs and ineastries
and created new ones. This process has been
quantitatively and qualitatively accelerated by
the growing application of automated technol-
ogy to industry. Already in 1955 Dr. Brunetti
listed 23 new types of jobs that have been
created by automation and he contended at that
time that this list constituted only a small por-
tion of the new jobs resulting from automated
technology." A Department of Labor publica-
tion describes 13 basic occupations opened up

recently in the field of data processing.12 The
pages of the Occupational Outlook Quarterly
are full of references to entirel-y new jobs
create3. by the various types of automation.

Experts agree that this trend will further
aggrevate an age-long problem of American
unionism, generally known under the term
jurisdictional disputes. Kitangsworth con-
cluded : "New kinds of jobs will probably in-
crease jurisdictional disputes, not only between
unions, but between groups within unions." 18
Daniel Bell is even more pessimistic in evalu-
ating the consequences of automation for inter-
union relations : "With the rapid changes that
have been taking place in automation . . the
whole question of union jurisdiction has become
a complete crazy quilt." 14

A further centralize n of the union move-
ment may result from La increase in jurisdic-
tional disputes. The American labor move-
ment has probably learned its lesson about the
unfavorable effects of such disputes on the
public and the government and will do its best
to bring them to a quick settlement. This
would inevitabily lead to an expansion of the
authority of the federation as an umpire over
the affiliated unions. Braunthal suggests : "It
is obviously easier to solve such problems where
the authority of the national trade union center
is strong enough to mediate effectively between
contending unions. ..." 15

Trend 5: Decreasing dependence of the firm
on the nonsupervisory work force in main-
tain'itg the continuity of production

This trend is caused by two related effects of
automation. First, the size of the group of
production workers in relation to both the total
work force of the firm and the quantity of its
production has been on the decline. Second,
most of the functions previously performe
this group which made them indispensable __Jr
maintaining the continuity of production have
been more or less taken over by automated
equipment. As a consequence, the relative im-
portance of the production workers to main-
taining continuous production appears to be
declining.

Both developments should reduce the effi-
s Quoted by Stills, E.B. In Automation and Industrial Relation*,

Holt, Rinehart & Winston, 1963, p. 176.
Stern, op.cit., p. 12.

10 Resler, Julius, "Labor Organization at Du Pont" Labor History,
Spring 1963, p. 190.

" Automation and Technologica Change, Hearings before the Sub-
comm. on Economic Stabilization of the Joint Economic Comm.,
84th Cong., 1955, p. 885.

12 Occupations on Electronic Data Processing Systems, U.S. Dept.
of Labor. 1959.

Killingsworth, C.C., "Auto* notion in Manufacturing", IRRA
Proceedings, 1958, p. 32.

14 Bell in Automation and Major Technologiccd Changes, op. cit..
p. 7.

Braunthal, A., "The Trade Union Movement Faces Automat-
tion," International i4abour Review, Dec. 1967, p. 656.
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ciency of the concerted actions which have tra-
ditionally been used by unions to back their
economic demands, The economic strength of
unions in the organized industries and com-
panies have largely beer based on their ability
to withdraw temporarily the supply of nonsu-
pervisory work force, particularly the produc-
tion workers, from the firm and thereby bring-
ing the production process to a complete halt.

A. H. Raskin has paid particular attention to
the effects of automation on strikes. He con-
cluded : "When push buttons and electronic con-
trol devices regulate every operation . . . a
handful of nonunion supervisors and clerks will
be able to keep acres of machines producing in
the face of a total walkout by unionized factory
crews." 10 He lists some of the industries in
which the strike weapon already lost its former
effectiveness : "Changing technology already
has made some industries almost totally invul-
nerable to union shutdown. Notable are the
Bell Telephone System and the electric utilities,
now so automatic that nothing short of sabo-
tage or mechanical failure can disrupt their
operations. The huge oil refinery and chemical
plant of the Shell Oil Company in Houston
maintained normal operations for a full year in
the face of a solid walkout by its 2,000
unionized employees." 17

Mr. Beirne, the president of CWA, appears
to be in agreement with the prognosis of Mr.
Raskin, He stated : "In many industries it's
getting harder and harder to strike against the
new technological machines that run automati-
cally whether we work or don't work." 18

However, if due to the above effects of auto-
mation, unions cannot any longer achieve their
goals by strike or other concerted actions
against a firm or an industry, there will be a
radical change in the methods used in collective
bargaining.

Broader consequences of the effects of automa-
tion on unionism for society, industrial
relations, and the individual worker

If the trends analyzed previously would not
be arrested soon, a decline in the overall
strength of the labor movement could readily
ensue. This process, in turn, would have some
serious consequences not only for the unions
themselves but also for the national politics,
industrial relations, and the individual worker.

National Politics. In the past three decades
organized labor has been among the main fac-
tors of the American society which have shaped
our national politics. Therefore, any change
in the relative power of the trade unions would
also affect their role in the national power

-

structure. J. Raffaele noticed : "Effective
power in the American economy is shared
among managers, labor leaders, politicians,
government bureaucrats . . . it is beginning to
be apparent that what is loosely called automa-
tion is already affecting the tone of industrial
leadership and modifying the relative influence
of its component parts." "

The direction of change may be projected by
recognizing the present role of organized labor
in national politics. According to political sci-
entists and practicing politicians, unions as a
whole have played an important part in foster-
ing liberal policies in general and progressive
legislation in particular. Therefore, if the
overall strength of unionism would suffer from
the various effects of automation, the liberal
wings of both parties would lose one of their
staunchest allies in the political arena, and con-
sequently, the country would experience a
general shift to the right.

Industrial Relations. A long-term decline of
union power, however, would have its farthest
reaching consequences for industrial relations,
the primary area of union functioning, parti-
culary in the automated sectors of the economy.

At present, there are two schools of thought
in evaluating the possible effects of automation
on the relative power of unions in industrial
relations. The first school contends that a gen-
eral decline in the numerical strength of unions
will not seriously affect their power at the bar-
gaining table. Kassalow argues that "a rela-
tively smaller, well-unionized blue-collar force
might have even more leverage than it has
today if it represented only 50 percent of labor
costs and 40 or 50 percent of the work force. . ..
Such, after all, has been the 'We can be a bottle-
neck' kind of rationale characteristic of some
craft unions." 28

Buckingham and Gross have come to similar
conclusions. They both refer to the fact that
automation requires a 24-hour operation of the
productive equipment, and therefore, manage-
ment would go far to avoid costly interruptions.
Buckingham further feels "that because of the
declining weight of labor costs in total produc-
tion costs and additional savings from automa-
tion, management might more easily accept the
demands of unions than before." 21

The second school of thought on the relative
power of unions in industrial relations believes
that the expecte& decline in the number of
unionists, particularly in the mass production

18 Raskin, °PAL p. 66.
" Raskin, A.H., "Problems of Collective Bargaining in a Chang-

ing Technology." Labor Law Journd, Nov. 1962, p. 981,
" Quoted by Raskin. ibid.
" Raffaele, J.A., "Automation and the Comini Diffusion of Power

in Industry," Personnel, May-June 1962, P. 29.
20 Kassalow, op.cit. pp. 44-46.
21 Buckingham, Walter, Automation, Harper, 1961, p. 147.
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industries, would indeed reduce the bargaining
power of labor vis-a-vis management. Albert
Blum states : "Collective bargaining may only
have limited utilitya utility which has been
lessened by the impact of automation." 22
Laskin feels that labor's strength is already
on the downgrade.23

This writer agrees with the second school for
the following reasons : Two important effects of
automation appear to neutralize any advan-
tages for unions resulting from the so-called
"need for continuous operation" and "the
bottleneck situation."

First, automated equipment enables manage-
ment to maintain uninterrupted production
with supervisory personnel if this is required
by the existence of a strike. Second, as a con-
sequence of plant movements to areas indif-
ferent or hostile to unionism, the entire
bargaining unit which might have constituted
a bottleneck could be eliminated.

If those labor economists are right who fore-
see a decline in the bargaining power of unions
operating in automated industries, then a
radical shift in the power relations between
management and labor might take place in
favor of management in the near future.
Since a power vacuum cannot exist for long.
As soon as unions are forced to relinquish their
former postions, management would take over
unless the Government would throw its power
to the support of the unions to enable them to
maintain the present status quo in industrial
power relations.

If the latter development would ensue, the
pattern and concept of American unionism
would necessarily undergo a basic change.
Unions whose power is more or less based on
active Government support would qualitatively
differ from unionism as perceived in the
American society today. Such unions would be
recognized as an extended arm of the Federal
Government.

Individual Worker. The individual worker
who is involved in an automated production
may, in many ways, be affected by the new work
environment created by automated technology.

Here we are only interested in those effects
of automation on the worker which would result
from a weakened trade union movement. To
reach certain conclusions, it is assumed that the
participation of workers in strong trade unions
incr bases their feeling of power and security
vis-a-vis their employer and their self-estimate,

and promotes industrial democracy. On the
other hand, a declining labor movement would
leave the individual worker without the feeling
of protection and security, and thus would
further the process of alienation of the worker
from their work.

Acording to Robert Blauner, powerlessness is
one of the main types of alienation in an indus-
trial work situation. In his opinion, this form
may be caused among others by the inability of
the workers to influence general managerial
policies, and by the lack of control over the
conditions of employment."

Wherever a strong union exists, the workers,
at least in theory, are able to influence indirectly
certain managerial policies, particularly in the
area employment, and gain considerable control
over the terms of their employment through
collective bargaining. Therefore, the ebbing
strength of unions in the automated industries
may reverse the former process, thereby cam:
ing the phenomenon of alienation in the non-
supervisory work force. There is no need to
go into detailed discussion concerning the pos-
sible psychological and social effects of this
phenomenon. Here only the possibility of such
development is indicated.

In conclusion it may be emphasized that a
generalization concerning the impact of auto-
mation on American labor organization would
be quite erroneous. Although a continued nu-
n- :=.rcial decline of the American labor movement
c. a whole would affect not onl, its own pres-
tige, political power, and social status but also
those of the component unions, changes in the
economic power of the individual unions would
greatly vary with the degree of automation pre-
vailing in the respective industry or occupation.
The bargaining power of unions representing
employees of nonautomated industries would
suffer little, if at all, while labor organizations
in the automated or semiautomated industries
will experience increasing difficulties in achiev-
ing their objectives at the bargaining table.
This is, however, only a preliminary observa-
tion, and further research should be focused on
collective bargaining in various industries in
order to find out the difference between auto-
mated and nonautomated industries in this
respect.

22 Blum, A.A., "Labor at the Crossroads," Harvard Boehm* Re-
view. July-Aug. 1964.

Rackiu, "The Squeeze on the Unions," °p.a.. D. U.
" Blauner. Robert, Alienation and FreedornThs Factory Workor

and His Industry, Univ. of Chicago Press, 1964, Dp. 16-21.
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Statement by Standard' 'Oil Company of New Jersey
We believe that the problem being studied by

the Commission is important to the national
interest. Consecuently, we are pleased to pre-
sent some observation based on our experience,
particularly over the past 8 years :

1. The role of technological change has been
and must continue to be a fundamental of Amer-
ican industrial life in both domestic and inter-
national terms of reference. Technclogical
change can produce only a positive impact in
the long run. The short-run problems that it
creates must be met and solved, and not be
acceptea as a reason for attempting to block
the change itself. As a business organization,
we continually face the necessity for change
and work to create the most affirmative atti-
tudes toward change despite some obstacles at
times.

2. We recognize that these changes can create
serious economic and social problems. Indus-
try, government, and labor share a heavy
responsibility for seeking solutions to these
problems. Fortunately, though, many indus-
tries have achieved remarkable degrees of suc-
cess in technological change by innovation,
experimentation, and real cooperation between
the parties. We believe American industry and
labor should build upon these constructive ex-
periences in meeting future problems and
accommodating to change.

3. Within our own organization, automation
per se has not been the prime mover in creating
the downward shifts in employment in times of
rising production. These shifts have been
away from the blue-collar occupations and
toward professional and technical personnel.
Production workers have undergone marked
changes in job design, including upgrading of
skills, increased flexibility of use, job enlarge-
ment, and cross-craft mobility. New methods,
new organizational concepts, and persistent cost
consciousness in the face of intensified industry
competition have all contributed to the produc-

tivity gains and have in our own particular case
been a far more significant factor than
automatiOn alone.

4. It is difficult for an individual company to
predict broad-scale changes in the composition
of the U.S. labor force. However, our company
experiences suggest demands for more educa-
tion and the long-term trend toward profession-
alization of the labor fozce. Capital intensive
industries such as oil cannot be expected to
provide any significant expansion of employ-
ment. We see no lessening of the need for
manpower efficiency in our industry.

5. Recent measures that we have taken to
provide for adaptation to technological change
may be of some interest. Recent manpower
surpluses in our company have necessitated the
termination of a sizable number of employees.
We have sought to minimize the adverse impact
of our actions in a number of ways. To the
extent feasible, we have used natural attrition,
coupled with retraining and transfers and vol-
untary early retirement programs with supple-
mental pensions to reduce employment. Ap-
proximately two-thirds of the reduction in our
work force was achieved by these means.
Where layoff was necessaly, employees were
given sizable severance payments. An effort
was made through advance planning to give
such employees adequate early warning of
impending termination. Many of the em-
ployees facing termination were also given brief
training courses in the best ways to seek outside
employment, and in a number of instances we
found jobs for them in other companiec.

6. In consideration of our recent experience,
we believe that investments in manpz-;wer effi-
ciency deserve the careful consideration of
American management. Such investment can
produce the economic tools that facilitate
change with the active cooperation of labor and
with minimum adverse effects upon people.
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Statement by the Socony Mobil Oil Company, Inc.
The comments which follow are lettered to

correspond with the five statements from the
mandate to the Commission :

(a) The past effects and current and prospec-
tive role and pace of technological change

We believe that the current changes result-
ing from advancing technology are simply a
continuation of the industrialization process
that has been going on in our country for many
years. In spite of the frequent assertion that
the rate of change is increasing, the facts indi-
cate that the rate, as measured by rise in
productivity, has continued in recent years at
roughly the average for the past 50 years.
This is not to ieny that advancing technology
does have initial displacement effects on some
workers, some individual enterprises, and on
occasion some industries.

Our present economically privileged position
is due in large measure to our technological
leadership. Because of the rapidly increasing
competition from the other developed countries
of the world, the maintenance of our economic
position in the future will require maximum
exploitation of accumulated technology.

(b) The impact of technological and economic
change on production and employment

In Socony Mobil we are experiencing changes
in the work force similar to those which have
been reported on a broader scale for our econ-
omy by the U.S. Department of Labor. The
number of blue-collar fixed-rate employees has
been decreasing in petroleum industry. At the
same time, the need for personnel such as opera-
tions research analysts, engineers, computer
programers, and financial analysts has been in-
creasing. We expect. this trend to continue
over the next 10. yearn. Overall, we expect that
10 years from now there will be about as many
employees in the petroleum industry as there
ate now.

Although the overall result of technological
change is a benefit to society in general, the
temporary loss of employment for some indi-
viduals is a very real and tangible problem.
To the extent possible, Socony Mobil is seeking
to resolve through its own efforts the dislocation

of its employees resulting from efficiency hn-
provements in our work proceL les. Among the
programs we are relying on to accomplish this
are the following : within-company transfers,
retraining of employees for other jobs with the
company, tuition-aid for retraining of em-
ployees who wish to prepare themselves for jobs
with other companies and other industries, out-
placement counseling services to employees ren-
dered surplus, termination allowances, early
retirement, and assistance to communities in
which operations are discontinued.

(c) Areas of unmet community and human
needs toward which application of new
technologies might most effectively be
directed

We are sure that our Government representa-
tives are more competent to identify the most
significant unmet community and human needs.
We would suggest that careful attention be given
to enlisting the aid of private organizations in
meeting these needs wherever possible instead
of relying on Government programs alone. We
would suggest that the Federal Government
study the current experiment being conducted
in California where the State has asked four
private organizations to study and recommend
solutions to four community problems.

In order to promote rapid technological
change and cushion the impact of this change
on individuals, we need to provide more and
better educational and training opportunities
for individuals and we need to increase the
mobility of the work force.

(d) The most effective means for channeling
new technologies into promising directions

The creation of new values for society has
always involved a large element of risk. The
business corporation has demonstrated through
its effective application of technology that it
is probably society's best institution for taking
risks and marshalling the resources and talents
needed to provide the goods and services most
people want. The motivating force responsi-
ble for the effectiveness of the corporation has
been our free enterprise system based on profit.
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We are convinced that the business corpora-
tion will continue to be society's most effective
means for channeling new technologies into
promising directions as our society grows more
complex. In the future, as in the past, Govern-
ment can make its greatest contribution by
Preating the climate in which business can func-
tion effectively to create goods and services by
taking risks.

(e) Specific administrative and legislative steps
which should be taken by Federal, State,
and local governments in meeting their
responsibilities

We think government should not try to slow
down the process of technological change or to
spread work by shortening of the work week or
by higher penalties for overtime work. Gov-
ernment should seek to promote the expansion

of the private sector through reciprocal trade
agreements which are favorable and incentive
tax programs which spur the development of
new plants and modernization of old plants.

In respect to increasing the mobility of the
work force, government should make every
effort to develop more and better labor market
information in general and job vacancy sta-
tistics in particular. Government should also
improve its programs for providing training
opportunities for individuals as well as testing
and counseling services. In addition, govern-
ment should provide as economically and as
efficiently as possible, financial assistance to
cover relocation expenses of unemployed indi-
viduals who can find employment in other loca-
tions, and living expenses for unerpioyed indi-
viduals who are qualified for, and desire to take,
training for new jobs.
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Statement bil Swift & Company

Technological change has contributed greatly
to the economic growth and expansion of em-
ployment opportunities in this country. It is
true that with technological change there are
some dislocations and adjustments required.
In some cases, out of such readjustments there
have been some hardships, such as temporary
unemployment, which are a matter of concern
to both union and management. Insofar as
these short-run changes have been reflected to
some extent in unemployment in recent years,
the question becomes, "How much unemploy-
ment is due to technological change?" Ewan
Clague, former Commissioner of Labor Sta-
tistics, has said that no precise answer to this
question may be possible, because employment
results from various factors, such as declining
demand and output, competition, labor savings
machinery, and product substitution, among
others. These factors may operate simultan-
eously and yet affect different parts of the
economy and different industries in different
ways. .

The other side of the question, i.e., how much
of the increased employment has been due to
technological change, would likewise be very
difficult to appraise and come up with any
precise answer.

Product substitution can also be viewed as
a technological change, and yet for those of us
in industry as private entrepreneurs, this kind
of change is one of the normal characteristics
of a competitive situation.

In our own industry, the change that has
occurred over a period of time has shown up
in terms of both the number of employees in
the industry, the shift in slaughtering facilities
away from terminal markets, and sharp
changes in the product mix over time. Some
of these are the result of such technological
changes as the extensive use of mechanically
refrigerated trucks to replace the old-style ice

bunker railroad cars. Both in the procurement
of /ivestock and in the distribution of meat
products, this kind of technological change has
occurred 'over a long period of time and has
caused shifts of employment.

Other changes in technology that have taken
place include such innovations as on-the-rail
dressing, which permits synchronized dressing
of beef carcasses from a suspended moving car-
cass instead of on the old floor or bed arrange-
ment. More recent improvements include the
mechanical hide stripper, which reduces slaugh-
tering floor labor requirements. With respect
to changes in product mix, the tendency towards
consumer packages has permitted the adoption
of automatic packaging and continuous proc-
essing methods which may have increased
employment.

Within Swift & Company, both the numbers
of meat packing plants and numbers of sales
units in our distribution system have markedly
changed over a period of time. The numbers of
employees have declined, with the peak employ-
ment occurring in approximately 1956.

Let us discuss for a minute the methods of
cushioning such change. In the normal sea-
sonal and cyclical flow of the industry, layoff
and recall and turnover unemployment have oc-
curred for year and years. Some of the meth-
ods with which we have met them have been
p-escribed arrangements for layoff and recall.
In addition, early pension, deferred pension,
separation pay, and transfer arrangements in
the event of plant closings have been adopted.

It appears to us at this time that it would be
most difficult, possibly reaching beyond the
point of diminishing return, to attempt to meas-
ure or sort out the changes which are associated
with technology and automation, changes due
to shifts in location of the industry, and changes
in the product mix or output of the industry.
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The Equitable, like other life insurance com-
panies, uses electronic data processing equip-
ment quite extensively. We are committed to
still more extensive use as rapidly as we can
get the developmental work done. Hence, al-
though we are in a position to comment on only
a limited area of your ii tudy, hopefully the
points that follow will be useful as an indica-
tion of how we at the Equitable see some of
these matters.

Our emphasis in the introduction of elec-
tronic data processing equipment has been di-
rected almost entirely at reducing the huge
paperwork and recordkeeping activity that rep-
presents by far the largest element of cost in
the operations of a life insurance company. We
have wanted to be able to absorb increasing
volume and increasing complexity without a
corresponding increased clerical staff, and pri-
marily, but not entirely because of EDP, we
are succeeding in doing this. It is, of course,
competitively a necessity to maintain costs at
the lowest levels compatible with a high quality
of policyholder service ; we also consider it a
major obligAtion of a mutual company to pro-
vide its policyholders with insurance at costs
which refle-'; the most efficient administration
possible.

While our work along these lines necessarily
results in the elimination of a substantial num-
ber of jobs, we have assured all of our people
that, as a firm matter of company policy, no
employees will be discharged because of the
introduction of EDP. In the aggregate, growth
of our business and our normal rates of em-
ployee turnover are together much more than
adequate to absorb the displacement due to
EDP. For specific individuals whose jobs are
affected, we find appropriate jobs elsewhere in

the organization after careful consideration of
their particular experience and capabilities.
Our EDP activity has therefore caused no ex-
ternal displacement, and will not under any
now foreseeable conditions.

We do recognize, of course, that EDP has
had an external effect in the sense that without
it we would have to be hiring more new clerical
workers. On the other hand, we are hiring
many more people for planning and technical
work than before, and both our needs and the
levels of opportunity for such people are grow-
ing rapidly. The combined effects, by com-
parison to where we would be without EDP,
are essentially : (a) a smaller total staff, (b)
a reduced proportion of people in the lower
skill levels ; and (c) a higher proportion of
people in the technical and planning levels
where a much higher order of intellectual
ability is required.

As we turn in the future to greater use of
computers in mare sophisticated assistance to
management roles, we expect to find an even
greater increase in the need for highly trained
personnel with advanced educational back-
grounds. A comparable trend is anticipated

with respect to managerial personnel
themselves.

Since the implications of much of this are
in the direction of more employment oppor-
tunities for those who are capable of under-
taking work calling for intellectual skills, and
fewer for those who are not, it seems inescap-
able that ways must be found to apply the
new technologies to the improvement of our
Nation's basic education procedures. We hope
that this will be one of the avenues of explo-
ration given particular attention by the
Commission.
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Statement by the Prudential Insurance Company
of America

The Prudential is a life insurance company
which started in business 90 years ago. Over
these years, both the size and complexity of our
business increased manyfold and the need for
technological advance in the handling of statis-
tics and calculations became apparent at an
early date. A multitude of records must be
accurately maintained for our many millions of
policyholders, and we process many thousands
of transactions for these policyholders on each
working day.

For many years our accounting records were
maintained in large handwritten ledgers. The
advent of punch card sorting and tabulating
equipment was an important development for
the company. This innovation enabled us dur-
ing the 1930's to convert many of our hand-
written files to punch card files and to perform
some simple machine calculations. The result
was to benefit our policyholders by keeping the
costs of administering our business under rea-
sonable control. This period of mechanization
of manual accounting procedures through the
use of punch cards and mechanical accounting
equipment continued in the Prudential through-
out the 1940's and 1950's. During this time,
our company continued to grow both as to
volume of business and number of employees.

During the mid-1950's electronic data pro-
cessing equipment (EDP), became available to
private industry. EDP made it possible to
further mechanize and consolidate our files, and
to increase significantly the number of calcula-
tions performed by machine. As a result, the
past 10 years have been a period in which we
have converted most of our accounting work to
systems which use modern computers. At the
same time, we have begun to make advances in
using these computers not only for routine
accounting procedures but also to assist in the
performance of more complex analytical func-
tions. Again, during this period of time, the
company's business and size of staff increased.

Since the mid-1950's, when we began our
installations of electronic data processing equip-
ment, computer technology has progressed so
rapidly that we are again confronted with the
need to modernize our administrative system.
During the next 10 or 15 years, we will further

reduce the size and number of our files by
transferring information to more compact
storage media directly available to the com-
puters. An increasing amount of the opera-
tional detail of our business will be written into
programs for our computers. In addition, we
will be able to couple these computer advances
to modern communication and technology. The
result will be lower costs for our policyholders
and more rapid, more efficient, higher quality
service for them and for our agents.

As has already been indicated, there have
been a series of technological advances in our
business over the last 35 years. During this
time there has been a growth in the number of
our employees, and we expect to continue to
be a growing company in a growing industry.
However, automation has caused changes in the
nature of the jobs that our business offers.
There are fewer routine filing, recordkeeping,
and calculation-type assignments, and an in-
creased number of jobs offering more challeng-
ing work at higher levels. We expect this
trend to continue.

Whenever the job content changes as the
result of the introduction of new machine sys-
tems, it is our practice to absorb all affected
employees elsewhere in the company. Often
this results in retraining and in more interest-
ing, higher-paying jobs. It has always been
and is our policy not to discharge or demote
employees because of technological innovations.

The advent of the computer has unquestion-
ably increased not only the general level of the
work of our employees but also their need for
educational attainment. We have recognized
this by conducting various management train-
ing seminars and workshops and by encour-
aging our employees generally to advance their
formal education. Further, as a corporate
citizen we are aware that this need extends
beyond our own company, and in recognition
of this Prudential last year cooperated with five
other local corporations and the Newark Board
of Education in setting up a work-study pro-
gram for high school dropouts. A special
school to help these people meet the require-
ments for a high school diploma was set up,
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and the students spent alternate weeks in school
and on jobs provided by cooperating firms.

Prudential is also participating in a project
designed to prevent students fe- .m dropping out
of school for financial reasons. Newark com-
panies make available afternoon work so long
as students continue their regular schooling in
the !lamming. i!,.s part V. anothe.r program,
our Building Service Division trained mach r e-
shop helpers last summer. All those who com-
pleted the training were able to find jobs with
local firms.

In summary, although much progress has

been made over the years in all the areas
described above, we feel that in our business
we are only beginning to realize the possibili-
ties of automation with respect to benefits in
the form of improved products and services for
the public. It will continue to be our objective
to keep pace with the growing needs for insur-
ance Poveragas in Aur expandling population
and economy and to adopt improvements due
to new advances in automation, but always with
due regard not only to the interests of our
policyholders but also to our responsibilities
to our employees.
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Statement by United Air Lines
We shall confine our answers to the impact

of technology, automation, and economic prog-
ress to the air transport industry, and par-
ticularly United Air Lines. Specifically, the
effect has been as follows (identification letters
correspond to your mandate) :

a. The airline industry has been char-
acterized by rapid and far-reaching tech-
nological change since its beginning 40 to
50 years ago. We now find ourselves
faced with the supersonic aircraft which
will have further impact.

b. Undoubtedly, there will be illustra-
tions of worker displacement because of
both technological and economic changes ;
however, we believe that there will be no
necessity for cutbacks in total employ-
ment. In fact, Stewart Tipton, president
of Air Transport Association, recently
estimated that between now and 1970 there
will be an increase of 50,000 additional
workers needed by the airlines. The major
changes which will thus occur in our in-
dustry can be handled by retraining of
personnel presently on the payroll and by
the selection of qualified new personnel.

c. We are not cognizant of any areas
of unmet community and human needs re-
sulting from the application of new tech-
nologies. In fact; as our industry has
grown, we believe that we have met the
needs of the businessman as well as the
vacation traveler for safe, dependable, and
economical transportation. We have also

contributed materially to the natio,
security.

d. As we enter the supersonic era, we
find that our industry is unable to raise the
staggering sums of money required in the
development of these airplanes without
the assistance of Government. Most ob-
servers, both within and outside the indus-
try, believe the development and production
costs of these new machines will be beyond
the capabilities of the private investment
community. In order for America to re-
main competitive with European countries,
it will be necessary for our Government to
subsidize the air transport industry with
several billions of dollars for the develop-
ment of supersonic equipment.

e. Other than the measures discussed
above regarding retraining and assistance
in financing supersonic equipment, we be-
lieve the air transport industry can handle
the problems arising from changes in tech-
nology, automation, and economic progress
without the support of governments. Our
industry is, we believe, very conscious of
the human relations aspects of change, for
we have seen the impact both upon work-
ers as well as our customers.

Although these are very general, they do
represent our faith in the ability of both our
Industr3r and the communities in which we
operate to solve the problems of advancing
technology in. air transportation without any
adverse effect on our Nafion.
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Statement by the United Federation Of Postal Clerks,
Aa FL-C1-0

The United Federation of Postal Clerks,
AFL-CIO, regards the establishment of the
Commission and its broad mandate as a major
forward step of great historical importance in
shaping future national policy.

We welcome the invitation to contribute our
views to the Commission's deliberations be-
cause we too are concerned with the problem
of alleviating inequities and dislocations arising
from automation and related technical progress.

At the same time we are hopeful that the age
of the computer heralds a new era in human
relations.

Just as the industrial revolution brought
about deep social change that ultimately pro-
duced modern capitalism and a vast new middle-
class, so the technological revolution can bring
about equally radical change with a new leisure
class status for the American worker. The
implications and ramifications of such change
are, however, barely more visible to most Amer-
icans at this stage than present-day capitalism
was to Adam Smith.

But our union also believes that a phenom-
enon so vitally important to human welfare
cannot be permitted to grow and develop in an
atmosphere of laissez faire. Our society must
avoid the evils that accompanied the old indus-
trial revolution.

That is the crux of the problem.
Society, insofar as it is represented by the

entrepreneur, has always been more directly
concerned with immediate gain than with moral
responsibility. It has always been thus ; it will
be so again unless we do something about it.

Already there are danger signals : the ac-
cumulation, for example, of that ineluctable 5
percent or hard-core unemployed who havebeen
discarded by the cutting edge of automated
machines and mechanized assembly lines.

Another example is provided by a recent
magazine poll which showed a majority of cor-
poration officials endorsing as basic "manage-
ment principles of automation" such statements
as these:

The company is entitled to all of the savings from
mechanization.

We are not obligated to compensate mechaniza-
tion-displaced workers.

Charles Dickens wrote novels about people
who had similar views of their social obliga-
tions under early capitalism.

But something more than literary gadflies
will be required to insure that the technological
revolution is built upon a moral foundation
by this, in social terms, we mean a human
foundation.

Such a revolution must serve humanity. It
must provide the greatest good for the greatest
number.

Government has the major role in providing
that insurance--and we use "government" in
its broadest sense to cover national, State,
and local bodies, regional groupings, and
even the industrial "governments" of labor and
management.

But the primary role belongs to the national
government. That role was spelled out last
May at the Anglo-American-Canadian Confer-
ence in Ditchley, England, on the impact of
automation and technological change on trade
union interests and policies, when the delegates
concluded that

Whereas Government in many cases may find it
necessary to stimulate technological progress, it
must also maintain the responsibility for seeing
that the burden of the ill effects is not borne by
any one group but is shared by the entire economy.

The Ditchley delegates also pointed out that
while

Government should be concerned with the long-
range effects of technological change, it should
also be aware of its short-term impacts both favor-
able and unfavorable. Steps should be taken at
the earliest possible moment to minimize any po-
tential ill effects as well a3 to ensure the security
and enhance the welfare of both the employes
directly affected and of society as a whole.

In this connection, they foresaw the need for
governmental initiatives in at least four areas :
(1) stimulation of demand to ensure the
maintenance of full employment ; (2) retrain-
ing of the work force affected by automation ;
(3) mandatory advance notice of redundancy
to workers affected by automation ; and (4)
severance pay provisions.

These suggestions at best are only a
beginning.
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If the American people and their Government
are prepared to accept the obligations of this
philosophy, we have nothing to fear from the
future of automation. If they fail to accept
these obligations, the economy of the future
cannot carry the weight of its own waste.

Both President Johnson and the Congress
have already demonstrated a positive aware-
ness of this challenge. They have recognized
that the victims of technology must be retrained
and absorbed into the economy. They have
recognized that potential victims must be
spared through foresight and planning. The
very creation of the Commission is evidence of
how clearly our political leadership under-
stands that the benefits of mechanization must
be used to enrich the lives of alland not just
a privileged few.

Perhaps the most useful contribution our
union can make is to analyze the problem areas
of our own "industry" and the implications, as
we see them, of the ongoing mechanization of
the U.S. Postal Service.

It can be argued that employees of the Post
Office are not likely to suffer from automation.

This, to be sure, is the argument advanced
by postal management, which tends to view its
vast enterprise solely in terms of the labor-
surplus problems associated with the advancing
technologies of private industry.

Indeed, the Postmaster General may be tech-
nically correctfor the time beingwhen he
says that "the development of mechanization is
not designed to, nor will it, cause the loss of
employment to regular employees."

The pledge has some persuasive quality
against a background of increasing mail volume
and increasing worker productivity on the one
hand and decreasing cost factors and declining
services on the other.

It is less persuasive when we discover that
postal mechanization in 1965 is still in the
swaddling clothes of earliest infancy.

It is not persuasive at all when we broaden
our view to contemplate the staggering impact
which automation Wready programed will in-
evitably have upon postal employees.

Since 1957 the Post Offi cewhich bills itself
as the biggest "business ' in the worldhas
expended only $87,669,000 on mechanization
a mere drop in the buoket compared to the
billions spent by private industry on automa-
tion and the research and development which
undergirds it.

In fact the Post Office Research and Engi-
neering establishment, which is responsible for
developing all technological improvements, was
not set up until 1958. It is only 7 years cil d.

As late as 1963 the tptal amount spent for
development of mechanical equipment was only

$224,000. But in the current fiscal year, budget
requests for research and development funds
shot upward to $13 million.

In other words, funds intended for develop-
ing new equipment have increased some 58
times over the amount spent just 3 years ago
a 5,800 percent increase.

milPh ha Q hoen firma in this hriAf span
including the emergence of the ZIP code con-
cept. But ZIP codes are far from being
operational. Some ZIP code elements will go
into effect in fiscal year 1966. But these will
be procedural rather than mechanical, because
the system cannot achieve the ultimate effec-
tiveness claimed by its supporters until a time
still in the futurewhen virtually all the
mail is sorted by electronic optical scanners.

Obviously mechanization of the Post Office
is only just beginning.

Even at this early stage, however, it is
evident that a revolution in mail handling has
already been programed.

The coming optical scanners, in concert with
letter sorting machines already in operation,
are intended entirely to eliminate the human
element from the mainstream of the mail flow
system.

The combination of the two will be wonder-
ful machines, indeed. They will have a design
capability of reading ZIP codes and sorting
letters to all States and 1,000 cities at a speed
of 36,000 items per hour. The scanners will
replace the manual keyboards on existing letter-
sorting machines, thus eliminating all need for
human operators.

The Post Office experts claim that ultimately
something like 80 percent of all first-class mail
will be handled by conveyor belts, facer-
cancelling machines, presorting machines, opti-
cal scanners, sorting machines, tying machines,
and other types of mechanical equipment need-
ing only a minimum touch of human hands.

It may be useful to digress for a moment and
consider both the existing new programed ma-
chines as well as a host of other laborsaving
procedures introduced during just the past 2
years alone.

Prior to any actual sorting operations, raw
mail must first be separated by physical char-
acteristics for uniform handling. It must then
be faced and cancelled.

Hoping to combine these processes into a
single mail-flow system, the Post Office Depart-
ment, during the past year, devised an experi-
mental mail-preparation line. The collection
mail starts at the beginning of the line and,
with minimum manual assistance, diverts all
odd mail which cannot be cancelled by machine
and feeds the remainder into an automatic
facer-canceiler.
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During a 5-day period this assembly line
arrangement reportedly processed over 757,000
pieces of mail at an average rate of 27,250
pieces per hour. It will receive its first actual
field tests during fiscal year 1966.

In this connection, the Department is also
developing an electronic presorting device de-
signed to scan letter mail at high speed and to
separate those susceptible to automatic process-
ing with only 5 percent margin of error. This
presorter is now undergoing laboratory tests.

Meanwhile, 204 automatic facer-cancelling
machines independent of the mail preparation
line have already been installed in 72 post
offices. On the basis of cost analysis reports,
it is claimed they have yielded an annual re-
turn on investment of 46.8 percent. Annual
savings in clerk hire formerly required to face
this mail manually and to operate the old can-
celling machines approximates $1.5 million,
according to the Post Office.

The Department hopes to increase the effi-
ciency of these machines by another 14 percent
with -a luminescent-sensing modification that
will automatically- separate airmail letters for
preferential handlbg. A special luminous
coating on airmail stamps will activate the
machines. This, too, will be field tested in the
fiscal year 1966.

A design for the first parcel-sorting system
capable of sorting both to primary and sec-
ondary separations in a single operation has
also been completed this year.

But perhaps the biggest breakthrough is the
new letter-sorting machine mentioned earlier
and proudly described by postal engineers as
the world's finest machine of its kind.

With it, each of 12 operators can currently
sort 60 letters per minute to 300 separations.
Soon, with new automatic electronic ZIP code
readers attached to these letter sorters, they
will sort ZIP coded addresses at a speed of
36,000 per hour to 300 separations. The Post-
master General predicts even greater capabili-
ties for the future.

Engineering specifications for the letter-
sorter machine alone include 300 pages of text
and parts lists and 1,900 drawings of parts and
assemblies required to manufacture the ma-
chine. Also, there are 700 tool drawings for
the use of bidders when estimates are made of
special tool costs. The machine has 400,000
individual items compared to only 3,000 or
4,000 parts in an automobile.

Twenty-six letter sorters and 6 optical ad-
dress reading machines are on order.

The first two new letter sorters off the as-
sembly line are being installed at Philadelphia
now. In November, two will be installed at
Washington, D.C., and two more at Houston.

In 1966, two machines will be installed in each
of the following cities : Minneapolis, St. Paul,
Portland, Seattle, San Francisco, Los Angeles,
BJston, Buffalo, Louisville, and Miami.

Four a the address readers will be put on
letter sorters at Detroit beginning in Novem-
ber, and two more will be installed at Buffalo
a year after.

It should be noted, incidentally, that 42 of
the existing multiposition letter-sorting ma-
chines are already operational, with 26 more
on order. The letter-sorters in Detroit alone
performed over 1 billion piece sorts in the past
year, with a daily peak output of over 10 mil-
lion individual sorts. Since their installation,
the Detroit machines have processed over 3
billion piece sorts.

More than machines are involved in the radi-
cal laborsaving procedures introduced by the
Post Office during the past 2 years. Following
is a summary of these innovations:

1. Establishment of consolidated data cen-
ters : Beginning in April 1964, the 14 regional
accounting offices were consolidated into 6
postal data centers where the use of electronic
computers has, during the first year, effected
an alleged $4 million reduction in labor costs.

2. Elimination of money order center : Dur-
ing 1964 the money order center at Kansas
City was eliminated and operations centralized
in Washington in cooperation with the Treasury
Department with anticipated savings of $1
million in the first year.

3. Use of vehicles on city delivery routes :
By using 11,500 three-wheeled vehicles in city
delivery services, the Department claims sav-
ings of $4 million per year through enlarge-
ment of the carrier territories and reduction
of driveout costs.

4. Reduction of parcel post service : On May
4, 1964, delivery of parcel post was restricted
to a 5-day week basis.

5. Use of simplified postmark : Elimination
of the hour of mailing in postmarks is sup-
posed to save over $3 million during the coming
year.

6. Precancelling of postal cards : Sale of pre-
cancelled postal cards, initiated in November
1962, eliminated the cancellation step in han-
dling approximately one and a quarter billion
postal cards per year.

7. Elimination of the postal savings system :
Currently pending, the dismantling of this 50-
year-old service involves dubious economies that
are vigorously disputed by our union.

Finally, in a class all by itself, is the vaunted
ZIP code system which is still far from being
fully activated and whose ultimate impact upon
jobs and labor staffing patterns cannot yet be
estimated.
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Already, however, the Post Office has started
the process of closing down 70 so-called Gate-.
way postal terminals throughout the Nation,
including at least 12 in which widespread dis-
placement and relocation of employees is cer-
tain. These terminals will be superceded by
533 sectional centers scattered according to
population density and transportation facilities.

The Post Office claims that the new pattern
of sectional centers will reduce normal handling
of mail from 12 to 5 or 6 steps ; yet there is
already evidence in many local cases of mail
having to be hauled miles out of its way under
the new system.

DeepLy intertwined with the new system is
a collateral pattern of steady shrinkage in the
enroute sorting of mail by mobile clerks with
consequent dislocations and complex seniority
problems.

Unanswered as yet because there has been
no real field testing of the whole scheme is the
larger question of what will happen to the
workloads in major post offices affected by the
new system and what it will do to the elaborate
traceries of mail flow around the Nation.

In any case, despite the heady claims of
superefficiency hopefully to be realized, the
whole ZIP code system cannot be truly opera-
tive until optical scanners have been perfected
and the automatic mail preparation lines have
been installed in major post offices. In short,
the system really depends upon full automation.

The foregoing review, we believe, clearly
establishes the two points made at the outset :
Postal mechanization and automation are still
in their infancy, yet already the developments
and innovations envisaged through technologi-
cal change are literally staggering in their
potential impact on the existing human skills
and human resources of 585,000 postal
employees.

Let us look finally at this h uman element in
the Post Officeat the men and women whose
specialized knowledge, without parallel in any
other major industry, was basic to the success-
ful processing of 72 billion pieces of mail in
1965.

This volume is rising at a steady rate. It will
aggregate 90 billion pieces annually by 1970.
It will surpass 120 billion pieces by 1980.

This onrushing tidal wave of mail gives
comfort to those in the Post Office who argue
that technology will never eliminate the need
for at least the existing level of clerks, mail-
handlers, and postmen. Indeed, they say, with-
out technology our human resources will be
inundated.

This viewpoint will bear some further scru-
tiny. It is all tied up with questions of human

productivity; and with changing patterns of
mail flow.

Productivity, as it is calculated by the Post
Office, can be increased in several ways:

It can be increased by reduction of
services while assigning more manpower to
moving the

It can be increased by speeding mail
movements through improved organization
and increased mechanization.

It can be increased by squeezing more
wor.:-- out of the same number of employees
thro..igh such devices as a work measure-
m -nt sysiema bystem, incidentally, still
N> ',tidy used in the postal service.

As a matter of fa ;17, a combination of ail
these factors probaEi explains the recent
rather impressive upward trend of postal
productivity.

We estimate that the productivity of clerks
and mail handlers in 1965 will rise 1.4 percent
as against only 1 percent in 1964 and 0.9
percent in 1963. Indeed, there has been a
cumulative productivity increase of almost 5
percent during the past 4 years in striking
contrast with a cumulative increase of only 1.1
percent during the previous 4-year period.

Comparing the two periods, it is evident that
productivity of clerks and mailersmeasured
by the volume of mail handled per man-year--
has increased almost 500 percent over the past
8 years. Moreover, the rate of annual increase
since 1958 has achieved a pace that is more
than 6 times what it was at the beginning of
this period.

So, on the one hand, we find mail volume
moving steadily upward at a rate of 3 to 4
percent a year and, on the other, we see indi-
vidual productivity now surging up at a rate of
almost 11/2 per cent annually as against an
annual growth rate only a few years ago of
just better than a quarter of 1 percent. And
this stepped up productivity has been achieved
even before most of the vaunted automation
has become effective.

It should be apparent from these facts that
future productivity increases--both absolute
and relativeought to be sizable indeed, espe-
cially if the predicted efficiency of automated
techniques is developed and sustained.

Even if we discount any phenomenal pro-
ductivity acceleration and assume the rate of
increase will not exceed a quarter of 1 percent
annually, it will still require only 6 to 10 years
for such increases to catch up to and surpass
the annual growth rate of mail volume. And
this assumes the present work force remains
constant.
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Parenthetically, we might observe that re-
cently the Post Office, with unusual firmness,
demanded of Congressand gotan increase
of 5,000 employees to help handle increased
volume. In p7evious years it has asked for
even more, but with only pro forma or routine
enthusiasm.

In any case, our union believes as a matter of
probability that productivity will continue to
accelerate, spurred by the many technological
programs in the offing, and that it will be a
matter of only 3 or 4 years until productivity
catches up with volume.

The U.S. Government then will face a basic
manpower policy decision that goes right to the
heart of the problem of automation.

It can phase out (to employ the official
euphemism) x-number of employees as surplus
with skills that are useless in any other feld
of enterprise. Or it can restore the emphasis
on servicean emphasis lacking since the early
fiftiesby diverting more manpower to a res-
toration and even a proliferation of postal serv-
ices now unavailable or curtailed.

These options will bear further examination.
Our union believes management grossly over-

simplifies the problem by swearing that no
regular postal employee will lose his job be-
cause of automation.

It is clear that mechanization and all other
mail flow improvements, including the sectional
center and ZIP code concepts, primarily effects
those employees concerned with mail handling
and sortingthe one group most highly trained
and most specialized, who constitute a large
body of elite skills in a very real sense.

But, says management, there are only 64 or
65 post offices large enough to warrant the
installation of sophisticated mechanization out
of some 34,000 offices throughout the Nation ;
so the demand for skilled sorters and handlers
cannot diminish all that much.

Yet these are precisely the 64 or 65 offices in
which almost one half of the entire postal field
service is employed to handle 70 percent of the
mail volume. Out of a total of 584,990 em-
ployees in 1964, 252,222 were working in those
64 offices.

Estimating that 30 percent of the employees
in a typical office are directly involved in the
handling and sorting of mail, it is safe to esti-
mate that a minimum of 75,000 postal clerks
in those 64 offices will be directly and adversely
affected by automated equipment now under
development or already being tested.

Very well, we are told, there are still many
other jobs available elsewhere in the service
with no loss of seniority or status.

Even assuming, as we do not, that adequate
jobs can be found somewhere in the postal
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service for all who are displaced by machines
either through proliferation of services or
otherwise, this "solution" takes no account of
the dislocations involved.

To say that members of a skilled elite can
be retrained for other jobs elsewhere is to
argue that men and women at the top of their
craft, with long careers behind them, are able
and willing to undergo major adjustments that
will substantially alter their status, location,
and possibly their opportunity for advancement.

Perhaps this will happen in isolated cases ;
the possibility runs counter, however, to every
known shred of psychological knowledge.

The fruit of this fallacy has already begun
to fall. Opening of the new sectional centers
this summer has caused major dislocations and
hardships. In hundreds of cases, postal clerks
whose jobs have been eliminated have been
offered alternative positions hundreds of miles
away.

From a management standpoint, the Post
Office has indeed assured them of continued
employment. But from a human standpoint, to
accept this employment our clerks must uproot
their homes, disrupt family and social ties, sell
their property (at a loss in many instances),
and incur many other tangible and intangible
losses for which there is no compensation. It
should be noted in this regard that the moving
and related allowances offered these employees
are totally inadequate.

Rather than break out of an established and
comfortable economic and social environment,
many employees may prefer to seek other em-
ploymentif such employment can indeed be
found.

It is for these reasons that assurances by
the Post Office Department must be tempered
with a vast skepticism.

On this score, permit me to cite the views of
the late John I. Snyder, Jr., one of the great
pioneering industrial visionaries in the field
of automation and, at the time of his un-
timely death, a distinguished member of the
Commission.

Speaking to the AFL-CIO national conven-
tion in 1963, he called the idea that workers
displaced by machines can be relocated with
comparative ease a major "fallacy" and a
"silly" one at that. He said:

Workers who lose their jobs due to automation or
anything else are usually those who are least able
to move in the first place. They are generally the
lower paid, the older, the unskilled workers who
either cannot afford to move from an economic
standpoint, or who are psychologically incapable of
beginning a new life in a strange land.

As a matter of fact, Mr. Snyder also gave
short shrift to the soothing notion that auto-
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mation really isn't going to eliminate jobs. "I
will stand," he said, "on the flat statement that
automation is indeed eliminating jobs."

Whereupon he cited a long list of statistical
evidence which he called "frightening figures."

He has testified, moreover, that most of his
experience refuted "the dreamy fallacy [that]
all of those nice people who lose their jobs to
machines can be rapidly retrained and placed
in other jobs requiring higher skills and paying
more money." His statistics on this score are
equally frightening.

Surely, then, a Government weighing its
available options cannot in conscience settle
only for budgetary expediency. For the test
is not how cheaply we can handle and move the
everincreasing volume of mail ; but rather it is
what effect change will have on the way peGple
live, on their economic security, and on their
ability to provide a decent education for their
children.

In a broader sense the same principle applies.
Machines will not buy back the products they
produce ; neither can jobless millions buy their
yield. The edifice of mechanization and auto-
mation now abuilding must serve all. It has
value only to the degree that it helps make
possible a happier life and a more wholesome
community. This holds true for the short run
no less than the long run.

Benefits not shared in equal proportion
among those who stand to lose as well as among
those who stand to gain in the process of ad-
justment will not be benefits for long. They
will be a curse.

We are entering a period unlike anything
our predecessors have had to face. Most
Americans are still babes in the woods as far
as the cybernetics revolution is concerned. But
a new age is already upon us. Automation in
the years ahead will do away with most manual
labor as we know it today. We are going to
have to learn how to meet the challenge of tha$
age, how to devise policies to cope with it, and
how to take advantage of those machines. We
must revise our old ways of thinking. We must
accept the fact that muscle and brawn will be
no match for circuitry and tubes. But above
all, as Humpty Dumpty told the immortal
Alice, "The question is which is to be master
that's all."

So what we say to management is simply
this : We acree with you about the benefits that
can conic:. 2rom automation. We welcome it.
But when you dismantle the old system of
productivity, you cannot discard your workers.

They must not, by themselves, bear the costs
of progress.

With particular reference to the welfare and
interests of postal clerks, we believe it is es-
sential that management enter immediately into
effective prior joint consultations to allay the
ill effects of automation.

Similarly, we believe that a comprehensive
program of Federal legislation is necessary to
protect the welfare of our members.

The essential elements of such a legislative
program should include :

reduction of working hours -when nec-
essary to maintain career employees at gull
employment ;

longer vacations, including periodic
extended paid vacations ;

early retirement without loss of
benefits ;

reduction of overtime ;
generous severance pay ;
realistic relocation and retraining

allowances.
As the Ditchley Conference has pointed out :

One of the major purposes of introducing tech-
nological change on a national level in the economy
is to ensure growth, productivity, and an increas-
ing standard of living. The government should be
concerned that the economic growth and increased
productivity which technological progress will
bring about benefit not only the companies and the
industries but that the benefits should be shared
by the employees, the general economy, and the
national population. For it is only through a fair
distribution of the benefits of technological change
that the continued improvement in the economy and
the standard of living, which the nation is seeldng
for all, will be attained.

America needs the increased productivity
that automation makes possible. We need it to
upgrade the welfare of millions of American
families, to open new vistas of leisure and cul-
ture, to provide public services consistent with
shifting population patterns, to strengthen na-
tional defense, and to provide leadership and
assistance for the peoples of developing and
newly emerging nations.

Such goals demand creative planning and
moral policies. For the mere emergence and
development automation carries with it no
guarantee t t it will be used well or wisely or
that the ber.--dits made possible will be shared
by all. Men, not machines, must prevail. Our
technology must not outrun our ethics. The
enormous power of the cybernetic world must
be the handmaiden of society, not its master.
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Statement by United Mine Workers ofAmerica

AutomationPromise and Problems

Introduction

If we were to rank the foremost problems of
our age, automation would head the list. No
other single problem looms so large in our na-
tional affairs and carries within it such a
capacity for good and for evil.

Millions of Americans are directly affected
today by the coming of automation. Other
millions will feel its pressures in the years
ahead. Indeed, automation amounts to no less
than another industrial revolution, a change so
radical that it can alter, in a permanent way,
the social, political, and economic institutions
of this Nation.

Nor does automation exist by and of itself.
Rather, the decision to automate and the actual
automating process is taking place within an
environment of rapidly changing technology
and greatly intensified national and interna-
tional economic competition, and on a moral
base which has undergone fundamental changes.
The net result is a vacuum in our national life,

a vacuum created by forces as of now beyond
our comprehension. At the same time, auto-
mation has opened the door to vast new sources
of wealth. To our generation has been given
the tools to eliminate poverty in our Nation,
to expand the material and spiritual values of
all of our citizens, to conquer disease, and
literally to reach for outer space. All of these
things are possible today because of our new
technology, because of the forces unlocked by

our scientists and engineers.
On the other side of the ledger are millions

of men left behind by the onrush of technology.
Obsolete, too, are hundreds of communities all

across this Nation which have been unable to
adjust to the new age, whose industries have
been outstripped by other methods of produc-
tion, and which have fallen victims to changing
times. Finally, there are the children, the
young people who must face a tomorrow with-
out hope, a tomor -w which will see them
further and furthet behind a prosperous and
growing America.

Always there is the speed at which change
occurs. Speed is the hallmark of our present

civilization. The new is rapidly rendered obso-
lete by the newer and today's advanced system
is obsolete tomorrow. So rapid is such change
that man cannot cope with it. Adjustments
which were made in years must now be accom-
plished in weeks. Skills which once would
last a lifetime are literally outdated overnight.
It is a bewildering world, a world where order
has given way to a frantic scramble to keep
apace with the times. In one way or another
all of us are affected and the course of our lives
is permanently altered. We must meet the
challenge of automation. We must understand
its intricacies and unravel the complexities
which arise in the normal course of the intro-
duction and use of automation. We must bend
this new and somewhat terrifying technology
to the welfare of man.

It is against this background that we wish
to discuss automation. We are seeking not
only understandintr, but also a plan of action,
a plan which will permit a wise utilization of the
new technology- without the destruction of basic
human values. We hope that this paper will

serve that end. We also hope that the forces
of labor, management, and government can be
harnessed to meet effectively the challenges
imposed upon our society by the onrush ef tech-
nology. For in the final analysis, we must
maintain those basic concepts of human dignity
and individual worth in an era when science
and technology- seem to be assuming a dominant
role in the operations of our society.

Basic Assumptions

Any study of automation, or of any subject
of a technical nature, often flounders because it
does not have a central theme, an objective.
Therefore, to guard against this, we will set
forth our basic assumptions and objectives in
relation to which we shall discuss automation.

First, we believe that automation, or any
other economic activity, is good only so long as
it serves human welfare. Automation is not an
end in itself. New technology of production,
better products, lower prices, are not good

per se. Rather, the objective of any economic
295
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activity must be the betterment of man. We
become very indignant at those who substitute
technical progress for human welfare. For
what good is a better way to produce if there
are no people to consume? What good will
automation be if in the process human values
are destroyed and people are reduced to ciphers
in a larger and impersonal industrial machine?

We have an example of what can happen. In
ancient Rome, the increasing wealth of large
estates, made possible by slave labor, was paral-
leled by moral degeneration among the rest of
the citizenry. Il'e---le came to be a place where
a once proud 1 lived only for bread and
circuses and wi, k. che wealth of an empire was
dissipated to satisfy the base urges of the mob.
We must guard against this. We, as a nation,
must never foresake our d.,clication to indi-
vidual human welfare. It is true that times
will change and new technologies will emerge.
Yet, if our commitment to human values re-
mains, if we are determined to maintain the
core of our civilizationour peoplewe will
continue to make progress in human as well as
material values.

Second, automation is a national problem, a
challenge for every person in the United States.
We can, only at peril to ourselves and our
children, write off the victims of automation
as mere casualties of our system. To date we
have done this. We have chosen to ignore
those people displaced and relegate them to the
backwaters of our American life.

Happily, this is changing. America is at
long last coming to the realization that unem-
ployment resulting from automation must be
dealt with. Some consideration is being given
to the victims of automation, to the men and
women who have suffered much so that our
Nation could progress. We applaud these ef-
forts. But they are not enough. Men still live
in fear of automation. Jobs are still lost with-
out replacement as the onrush of technology
accelerates.

We are familiar with the consequences.
Thousands of coal miners were thrown out of
work when mechanization was introduced into
the mines. They were left to shift for them-
selves, with only their own resources and those
of their union to protect them. Want and
poverty came to Appalachia and has lingered
for years because the Nation didn't care. Des-
titution has become commonplace hi a land
where plenty is the rule. We cannot permit this
to happen again. We must, as a nation, ac-
knowledge that because a national good accrues
from automation, a national responsibility like-
wise rests with all of the American people to
help the victims of technological displacement.

Third, adjustment to automation will not be

simple am it will require the full cooperation
of all segments of our society. It is easy to
assume that all will be well if car Nation does
nothing to assist in the transition to automa-
tion. It is argued 0-it our own industrial revo-
lution was accompli.ned without a great many
programs to aid those displaced. It is also
contended that we have hanc.fited from indus-
trialization, from the introduction of large
industry and mass production.

This is true. But it is also true that many
abuses occurred during our industrialization
which would be intolerable today. Further,
most of the abuses which confound the world
today began with the evils of industrialization,
evils with which the leaders of that time would
not or could not cope. We are a mature econ-
omy and our people can no longer look to the
frontier for the new and better life. Patterns
of life are fixed, standards are set, and little,
if any, deviation from such patterns and such
standards is tolerable. Therefore, we as a peo-
ple must not allow automation to work its will
unhindered. Instead, we must plan for its in-
troduction and learn to ease the transition from
a nonautomated society to an automated one.
We must care for the victims of change and
strive to reintegrate them into society. Most
importantly, we must constantly guard against
the development of a "cultural lag," a gap be-
tween human values and technical progress.
If this occurs, if technical skill outruns human
adjustment to such skill, much of the good that
can come from automation will be dissipated
and major problems will arise to haunt us in
the years and decades ahead.

We have therefore made three basic assump-
tions :

1. That human welfare is the objective of
all economic activity, including automa-
tion.

2. Automation and the problems which
arise from it are national hi scope and
character.

3. Positive action must be taken by our
national leaders to help in the adjust-
ment to an automated society.

The Forces Behind Automation

Automation in this country is the inevitable
result of strong economic forces interacting
under the discipline of free enterprise. Under
our economic system it was nautral that a bet-
ter way would be found to produce goods and
services, and once discovered it would be
speedily applied.

Nowhere is the truth more evident than in
the bituminous coal industry of the United
States. We should like to examine some of
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the events brought about by mechanization and
automation in this industry because, first, coal
is an industrial prototype of what can happen
when an industry changes to automation, and
secondly, all the benefits and all the woes of
rapid technical progress are reflected in the
bituminous onnl industry.

Initially, it is necessary to discuss the eco-
nomic background of technological change in
the coal industry. Basically such change
stemmed from two causes :

1. A market loss brought about by tech-
nical progress in the railroad industry
and consumer preference for more con-
venient household fuels.

2. Increasing concentration of coal con-
sumption in the electric utility market,
forcing the coal industry to become ex-
tremely cost-conscious : The electric
utilities purchase fuel almost entirely
on a cost basis and a small differential
in price is often the reason for success
or failure in the market.

The market losses of coal are well known and
need little elaboration. Oil and later natural
gas made heavy inroads into coal's markets.
The railroads, through dieselization, and the
home heating market have largely disappeared
as major coal outlets for coal. Technical in-
novation played a large role in these losses.
The diesel engine is the result of many years
of scientific and engineering research. Nat-
ural gas became available on a national basis
only when the technology of long-distance pipe-
lining was demonstrated. In any event, mar-
kets were lost to the coal industry. More
importantly, these markets disappeared in a
short span of time, a factor which is crucial
to an understanding of the rapidity with which
technological progress tookhold in the industry.

Fortunately, with the decline in coal's mar-
kets in home heating and the railroads, another
marketing avenue openedthe electric utility
industry. But entry into the utility field pre-
supposed an ability to meet stringent price
competition. Indeed, we might say that coal's
success in increasing its usage by the Nation's
utilities is directly related to its record in re-
ducing its delivered price. The declining price
structure of bituminous coal was made possible
by the increasing productivity of the coal miner
through mechanization, a record which is un-
matched by any other industry in this Nation.
Output per man-day in the coal industry has
jumped from 6.77 tons in 1950 to over 15 tons
in 1964. Behind this record lies a virtual revo-
lution in production, a revolution which trans-
formed coal from a pick and shovel industry to
one utilizing the most advanced machinery.

But there is another side to the story. In
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its struggle for survival, in its efforts to meet
the stern test of competition, the coal industry
threw thousands of men upon the industrial
scrap heap. Much of this story is also known.
The thousands of idle coal miners in Appalachia
have received widespread attention and have
been the object of many Government programs.
However, in our opinion, too little attention has
been given to the real cause of poverty and
unemployment in ccal miningrapid and un-
controlled economic and technological change.
This change swept away the patterns of a
century in a few short years.

We cannot say that a shifting market pat-
tern, with resultant mechanization, is the sole
cause of worker displacement in the mining
industry. Such a blanket statement would be
a gross oversimplification of the facts. How-
ever, we believe that much of the misery which
has come to coal mining areas could have been
averted if an intelligent national policy on
energy utilization were in effect. We contend
that a more gradual shift to other fuels would
have occurred and the frantic pace of mech-
anization would have been slowed somewhat.

The Impact of Automation on Coal

Automation in the coal industry has had two
major results :

1. It displaced thousands of coal miners
and replaced them with highly sophisti-
cated machinery.

2. It changed coal mining from essentially
a hand operation to a highly technical
and complex mechine process.

Each of these changes has had an impact upon
the social, economic, and political institutions
of coal mining areas. Obviously, the displace-
ment of so many men in such a brief span was
a disaster to coal mining regions. In fact, so
great was the shock that many of them have
never recovered and some never will.

Adding to the overall distress of coal com-
munities was the lack of other job opportunities
there. Coal centers are notoriously dependent
upon one industry, and with the decline in coal
mining, there was a general economic decline.
In addition, industries outside of coal areas,
which were formerly sources of employment for
ex-coal miners, were themselves automating
and thus were unable to offer jobs in any num-
ber. Therefore, job displacement in coal min-
ing was all too often permanent, and entire
communities were rendered destitute by the
twin forces of production technology and
shifting market demands,

At the same time, the skill level required of
a coal miner has increased at a rapid rate. The
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operation of mining machinery requires a great
deal of experience and technical knowledge.
The net effect has been to transform coal min-
ing into a highly technical operation, an opera-
tion demanding highly trained workers with a
variety of skills.

.9,ome Implications el Coal's Experience

Coal's experience in the field of automation is
not unique. Indeed, in one way or another we
are seeing a similar pattern develop in many
of our other industries and in communities
across the Nation. Therefore, it might be well
to draw some general conclusions from what
has happened in coal so that we may use them
as a base for further discussion in the general
area of automation.

First, competition underlies all automation
efforts. Companies automate to cut costs,
improve quality, and make a better product.
This is done under the stress of competition,
or at least as a defensive measure against what
competition might do. The tendency toward
automation is especially noteworthy in those
industries where foreign competition is an
important factor and where foreign industries
enjoy an advantage in the marketplace. It is
well known that many industries, especially
in Western Europe and Japan, have modern and
efficient manufacturing plants. Many were
built with American money after the war.
These plants are often in direct competition
with American industry. Such competition
has forced upon our own companies the need for
rapid automation, for speedy improvement in
efficiency.

In addition, many foreign products are
dumped in the United States. Such dumping
destroys the price structure of competitive
American industries and forces them to under-
take efficiency programs on a massive scale.
For example, in the coal industry there can be
little doubt that residual oil importation has-
tened the mechanization process. Because re-
sidual oil is sold strictly on the basis of price,
coal has had to meet that price or lose tonnage.
To compete with a foreign product, waste prod-
uct, the mining industry has had to push for
maximum efficiency, which has often been
obtained at the expense of human values.

In any event, it is clear that the greater the
incidence of stringent competition, the more
intensive will be the drive to automate.

Second, once begun, automation proceeds at a
rapid pace. Improvement in productivity in
coal mining has been going on for many, many
years. Yet, once the intensive mechanization
drive began, after 1950, the rate of improve-
ment quickened perceptibly and tremendous
advances were made.

The same situation is true in other segments
of the economy. The trend toward automation
is a rapid one and each company is engaged in
a frenetic search for better ways to automate.
Thus, the transition period is short and the
ability of the Nation and its citizens to adjust
is severely circumscribed.

This phenomenon is not new. All of the
major changes which have occurred in economic
activity have followed this pattern. In each
case a rapid shift in traditional modes of opera-
tion took place, a shift which far outstripped
the capacity of the population to adjust. This
factor is perhaps the most crucial in dealing
with the problems of automation. There can
be little doubt of America's capacity to adjust
to whatever change occurs. But such adjust-
ments take time. If time is not available,
social maladjustments will take place and
people will suffer.

Third, reasonable adjustments to automation
is dependent upon expanding markets.

Again, we might profit from the example of
bituminous coal. In that industry the rapid
introduction of new production technology was
matched by an equally rapid deterioration of
the market structure. The result was disaster
in the employment sector. Each market loss
was another stimulus for further improvement
in productivity, with the resultant loss in man-
power. The whole cycle of market decline-
productivity improvement was repeated until
coal's labor force plummeted to an all-time low.

This need not have happened. Steps could
have been taken by the Federal Government
to provide a semblance of order to the market-
ing structure of the coal industry. For exam-
ple, Government agencies are themselves large
consumers of coal. Such consumption is an
important factor in eertain segments of the
coal industry, especially in those areas most
affected by automation. It would seem logical
that coal would continue to be used in Govern-
ment installations to help ease the transition
to automation. Unfortunately, such has not
been the case. Many Government agencies
have converted to other fuels and other agen-
cies are rushing headlong to do so. Very often
such conversions are made on the strength of
dubious economic logic and without a true eval-
uation of all the facts involved. In any event,
this Government policy has worsened the im-
pact of automation on coal mining and made its
transition period more difficult.

There are other examples of adverse govern-
mental policies. Imported residual fuel oil has
had an extremely detrimental effect upon em-
ployment in the coal industry. So, too, has the
use of natural gas under utility boilers on an
interruptible basis.
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From all of these factors there is one gen-
eralization which can be drawnautomation
can be accomplished with a minimum of adverse
impact only within the context of expanding
markets. If, on the other hand, automation
takes place against a backdrop of declining
markets, a crisis is certain to occur and major
employment dislocations will take place.

Corrective Action

It is evident that steps must be taken to alle-
viate the impact of automation upon our work
force. Unless this is done, much of the bene-
fits flowing from the introduction of automated
equipment will be lost and the forward sweep
of automation blunted. We believe that auto-
mation is both necessary and inevitable. How-
ever, we feel that consideration must be given
to the victims of automation and ways must be
found to insure an orderly growth of the new
technology.

We have listed below certain general areas
where we feel effective action can be taken.

Economic Growth

Economic growth is of paramount impor-
tance. Without it there -Mil be utter chaos in
our society, as 3ess and less people are required
to turn out the goods and services required by
our citizens. Further, we believe that such
growth should be broadly based. Industrial de-
velopment and the resultant job opportunities
should not be confined to a few favored areas or
a few favored industries. Economic oppor-
tunity sheuld be made available to all citizens.

The Congress, through the Full Employment
Act of 1946, is already committed to securing
full employment in our land. This objective
must be vigorously pursued and attained in
our time.

New Technology

Our age is one of technology. We can reach
the moon and probe the ocean depths. Even
more startling developments are already on the
drawing boards and the end is not in sight.
This new technology can be put to use to create
jobs. Indeed, the advances made by the appli-
cation of scientific knowledge to resource
development holds the key to the successful
adjustment to automation.

For example, coal research can bring pros-
perity to the coal fields of this Nation. It can
do so in a permanent way because it can .reate
markets for coal and, perhaps importantly,
permit the construction of industrial complexes
in coal areas. The industries dependent upon

anal as a raw material will provide employ-
ment for thousands of workers and economic
progress for otherwise depressed regions.

Proof of the validity of this statement lies
in the petrochemical industry. This industry
has been built upon the availability of oil and
the genius of American scientific effort. It
has made possible the economic progress of
entire sections of our Nation and the employ-
ment of thousands of our citizens. All of this
progress is based upon resource development.
The extraction of oil from the ground is merely
the beginning. From this point the petroleum
is processed and made into thousands of useful
products, products which have a ready market
in our Nation and the world

Resource development is the traditional
growth pattern of the American economy. We
feel that it can be expanded upon and made to
serve our national goals.

We believe that research and full employ-
ment are closely linked. This is especially true
in the face of the billions of dollars spent each
year by the Federal Government for research.
We believe that Federal research efforts should
be tied to the task of creating jobs. We
further feel that Federal agencies engaged in
or sponsoring research activities should be re-
quired to so schedule their programs that they
will help to secure full employment in our land.

Education

In the final analysis, education will do a great
deal to assist in the transition to automation.
But education, like all other facets of our na-
tional life, will also have to adjust to the raw
demands of the era. We must strengthen our
school systems so that they may turn out
students equipped to meet the challenges which
will confront them. We must recruit and hold
qualified and dedicated teachers, men and
women who can provide our youths with the
skills they will need and an insight into those
values which have made our country great.
This can be done only when we give our
teachers the salaries that their profession de-
serves, and, more importantly, our recognition
of the preeminent place which they should hold
in our society.

We need more and better classrooms and
facilities in all sections of the country. This
is especially true in rural and depressed areas,
where educational facilities are often woefully
inadequate, where children cannot utilize their
fullest talents in the educational process.

Higher education is becoming increasingly
important. Our college graduates form a res-
ervoir of talent which will serve our country
in good stead in the years ahead. Unfortu-
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nately, many deserving youths for financial rea-
sons cannot go to college. These young men
and women represent a wasted resource, po-
tential which our Nation will never realize.
We believe that higher education should be
available to all those who can qualify. There
should be a system of loans or grants to needy
students which will permit them to go on to
higher education.

But while we recognize the necessity for col-
lege education, we must also see the demand
for skilled tradesmen. We require mechanics,
electricians, etc. We will need them more in
the future as our society increases in wealth
and as mechanical and electrical equipment be-
comes more commonplace. Our education sys-
tem must take this into account. We have
vocational education in our high schools for
those youths who will not go on to college, but
who possess the talent to become skilled crafts-
men. We should also have technical schools for
high school graduates where they can be
trained to improve their skills and acquire the
latest techniques used in the industry. We
cannot overemphasize the importance of such
training. We believe it is sadly neglected at
the present time. Unless corrective action is
taken, the problem will become more and more
acute in the future.

There are also many instances of high school
graduates who do not possess the desire nor
capacity for college education, nor the mechan-
ical aptitude for the skilled trades. However,
many of these youths without a formal college
degree but equipped with business or profes-
sional training could meet a definite need. We
are referring to a subcollege program aimed at
providing training for young men and women
which would enable them to enter the various
facets of our national life better prepared to
cope with its complexities There are many
areas where this could be done. For example,
a great deal of secretarial work is now per-
formed by people with 2-year college or busi-
ness school training. Many universities offer
associate degrees in such fields as engineering,
science, and business. Also, there is a great
demand for medical and dental technicians, etc.

There should also be a link between classroom
theory and industrial practice. Young people
should, as a normal part of their training, be
exposed to on-the-job conditions. They should
see first-hand the demands which will be placed
on them and the way in which an actual plant
operates on a day-to-day basis. This familiari-
zation process will serve two purposes. First,
it will aid in the transition process between
classroom and workplace. Second, it will pro-
vide a stimulus for the student beeause he will

be able to see the value of his training at close
range.

Finally, we believe that a continual upgrad-
ing of our work force should be made through
periodic adult education. It is a known fact
that no skill is immune from the inroads of
automation. Further, technology is progress-
ing so rapidly that few people are able to keep
abreast of current condtions. Therefore, every
worker who wishes to do so should be able to
return to the classroom at definite intervals to
upgrade his skills and to learn the latest tech-
niques. We are suggesting that learning in
the formal sense cannot stop with high school
or technical school graduation. F ather, the
stress of changing technology has made edu-
cation a continual process, a necessary part of
maintaining an adequate level of skill in a
fast changing world.

Such adult education can be carried on in a
number of ways. We will not presume to
designate any one as ideal. However, we do
feel that steps in this direction should be under-
taken, and whatever has to be done to im-
plement this should be done promptly.

Manpower Budgeting

One of the major problems in the field of
automation is a lack of intelligent planning.
Usually too little attention is given to the
impact of the change upon the workers in-
volved. As a result the transition to automa-
tion is abrupt with the dislocation of the work
force. This does not have to be the case. Ra-
tional planning, which begins before the ma-
chines are introduced, can do much to allow an
orderly shift in productive methods. Further,
when planning does take place, much of the
uncertainty and mystery of the change are
eliminated and men can come to grips with the
real problems involved rather than imaginary
ones.

We believe that American industry can
project its manpower requirements. We feel
that a company executive can tell both the
type and number of men he will need to operate
for several years ahead. Our belief is sub-
stantiated by the long-range planning which is
now commonplace in American industry. Cap-
ital outlays are budgeted years in advance.

Those engaged in research and development
work look far beyond immediate markets in
planning to meet the future. Marketing and
distribution plans are carefully laid, often re-
quiring months and even years for their fullest
implementation. There are many other exam-
ples of such forward planning.

The same technique could be used to advan-
tage in the manpower area. A company could
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easily define its future manpower needs. Onee
it had done this it would be in a position to pre-
pare its work force for whatever changes would
be necessary and to assist in lessening any
unfavorable impact upon the individual workers
in the plant.

Labor-Management Relations

The introduction of automated equipment
has been a major source of acrimony between
labor and management. However, this dissen-
sion does not have to exist. Both sides of the
collective bargaining table share in the respon-
sibility to aid those affected by a shift to auto-
mation in an industrial plant. Both will bear
the harsh consequences which will inevitably
follow serious dislocation of our labor force in
the face of technical change. It must be clearly
evident then that the continuation of our free
economic and political institutions is dependent
upon their ability to alter their operations to
meet the press of new challenges.

In a sense, the mechanism of collective bar-
gaining is ideally suited to cope with the dislo-
cations of automation. Within the framework
of labor-management discussions, much of the
planning can take place to provide for human
welfare in an environment of rapid progress.
We do not mean to infer from this that labor-
management discussions should be limited to
collective bargaining sessions. The demands of
the age are too great, the burdens too heavy
for that. Instead, both labor and management
should strive to meet, on a continuing basis, the
demands of automation and to so order indus-
trial activities that worker dislocation will be

minimal. This is really the new challenge of
the era for both labor and management. We
hope that it will be effectively met.

Conclusion

The challenge of automation will not be fully
met tomorrow or next year. The problem is
too complex, the change too radical to speak
of easy solutions. But, we can move ahead with
programs that will bring the forces unleashed
by automation under some sort of control. We
can take steps which will protect the people
most affected by automation and which will

prepare those who are entering the labor force
for a lifetime of service to the economy and
the Nation.
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We have outlined in this paper certain broad
areas which we believe hold promise for effec-
tive action in meeting the awesome nature of
the task before us. In so doing, we have not
forgotten those programs already underway
which also can make a tremendous contribution
to the struggle and which can meet most effec-
tively the immediate distress caused by
automation.

To give an example, the United Mine Workers
of America has consistently called for a
strengthening of the unemployment compensa-
tion program. This program has been of tre-
mendous value in meeting the distress caused
by layoffs. It can continue to serve in this
capacity for the victims of automation and can
sustain them until other methods and other
activities can give them permanent employment.

In the same manner, an improved social se-
curity program will do much to provide finan-
cial independence for our older population and
permit many to leave the labor force, thus
opening up jobs for younger men. We applaud
the efforts of Congress in improving the social
security program, especially with respect to
the medicare provisions. We hope that an even
greater liberalization of this program will be
made, not only to aid in the struggle for ra-
tional adjustment to automation, but also
because of the increasing needs of our retired
citizens.

We also believe that a continuing study
should b-. made into a shortening of the work-
week. As productivity increases, the average
length of -1,he workweek will and should go
down, thereby providing more job opportunities
for all of our citizens.

However, the various programs now under-
way have not met our Nation's needs in the
field of automation. Rather, what has been
lacking is our national determination that the
challenge must be met, that the transition will
be made with a minimum of damage to the peo-
ple involved. More importantly, we must con-
stantly rededicate ourselves to the principles of
the founding fathers, principles which are as
valid today as they were two centuries ago,
principles which placed the dignity of man
above all other considerations. And by so
doing, we are firmly convinced we can unravel
the complexities of the technological revolution
and channel the change into constructive paths
paths which will advance the stature and
dignity of man.
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Statement by the Xerox Corporation
To take the five related "mandates" of the

Commission in order, and attempt to make the
most useful and pertinent comment possible
on each, requires personal judgments which
are necessarily suspect. The following is
submitted subject to that caveat.

A. For most people, the past effects and the
current and prospective role and pace of tech-
nological change can be made real only by
rather startling examples. These may engage
the attention and provide a measure of com-
prehension, but they lead nowhere in terms of
prescribing useful action. Statements to the
effect that the national debt, if paid in dollar
bills laid end to end, will soon reach all the way
to Mars, may engage the attention but they
provide little guidance as to what to do about
the national debt. Perhaps the best way to
describe the past effects of technological change
is to point to the present U.S. society and say,
"There it is." It is difficult to find one single
facet of this society which has been immune to
the effects of technological change; but it is
impossible to determine the extent to which
technological change is responsible for each
specific effect in conjunction with other forces.
The precise degree and quality of any effect at-
tributable to technological change cannot be
separated out ; and even if it could be, the
information would be of limited value, because
in some cases technological change serves as
a catalyst, not participating in the reaction,
but speeding it up ; in other cases, technological
change is itself catalyzed by political or social
forces. It is much more important to know
how technological change participates jointly
and inextricably with the other forces which
produce change in our society than to be able
to assess the specific effects attributable to
technological change; because from the former
case we can predict to at least some degree
and from the latter case we cannot.

The current role of technological change is
that of catalyst to other changes (social, eco-
nomic, political, philosophical) ; as instrument
used deliberately to bring about such changes ;
and as part of an automatic feedback mech-
anism involving all these interrelated forces
and operating at least partially outside the con-
trol of the society. Technological change is
triggered deliberately to produce some effect

which someone desires, but once triggered, it
is involved in reactions of such complexity as
to evade the complete control of the triggering
agency.

The prospective role of technological change
is that it becomes more controllable and hence
more controlled because of iterative feedback
with itself ; that is, advancing technology is
itself providing us with the mechanism for ex-
tending our control over advancing technology,
via instrumentation and control systems and
the related information systems whch can make
such control effective, and via statistical models
which permit us to make reasonably accurate
predictions as to the effect of the interactions
in which technology participates. This in turn
means that the pace, as well as the effect, of
technological change will become more pre-
dictableand hence more controllable.

For the time being, however, both the role
and the pace of technological change must
continue to increase exponentially in the United
States. This is because we are involved in an
international situation in which we are numeri-
cally so inferior that only via a very rapidly
increasing technological base can we hope to
compete successfully for any length of time ;
and almost equally, because we have now struc-
tured a domestic situation in which the
demands made upon technology are no less
urgent and no less staggering than those im-
posed by the international situation; further,
the technology required to satisfy our internal
demands is increasingly less an offshoot or
fallout from that required to meet our external
demands. In the past, it has been true that
almost all major developments in technology
have resulted from military applications. This
has caused technology t, ,,,ach a threshold, or
critical mass, such tha' .atively little fueling
from such applications .ilay be required to sus-
tain an explosive growth rate; the feeling may
be expected to comkz: instead from the necessity
of satisfying in at least some measure the ex-
ponentially increasing wants of an exponen-
tially increasing world population.

B. Any such estimate must involve assump-
tions which should be noted if the estimate is to
have any value. The basic assumption used
here is that man-made impedances to technolog-
ical change will delay but will be unable to
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halt such changes when they are clearly to the
benefit of the total population. This implies that
both government and industry will be increas-
ingly responsive to the needs of those groups
which would halt such change in the interest
of serving their own short-sighted objectives.
This is a large osrder, and can come about only
in a world which has been further altered by
technological and other forces. Without some
such assumptions, however, nothing valid can
be said about technological change: The society,
if it chooses, can make it go negative as well as
positive.

Assuming reasonable promotion of and re-
ceptivity to such change, the next 10 years will
see an almost total change in the way in which
goods are produced and in the employment pat-
tern. Those industries which can be automa-
tized efficiently will be ; many of those which
cannot be, will be replaced by or leap-frogged
by competing industries which can be. Major
job classifications involving almost any type of
repetitive behavior capable of unambiguous de-
scription and response to stimuli will have been
virtually eliminated (these will range from
assembyline production to design engineering
and routine clerical functions). Personal serv-
ices will have increased greatly, as will other
areas involving creativity, genuine decision
making, and unique skills and capabilities. All
significant production, including that of food,
hardware, software, and ideas, will be achieved
by a very small part of the total population.
The rest will be engaged in distribution, in sup-
port activities, personal services, education, etc.
At some point a majority of the population will
be given more by the society then they con-
tribute to it. Perhaps most important, the
New England-Protestant ethic of the nobility of
hard work and thrift will have begun to disap-
pear 1 from the national consciousness ; effec-
tive use of leisure time in terms of education,
recreation, and, in particular, consumption, will
be the new virtue ; there may in many instances
be little if any distinction made between work
and work-related recreation.

The industries which will expand most are
those related to very basic requirements : com-
munications, information (including education),
transportation, energy (including food and
fuel) , recreation, and distribution. The geo-
graphic areas most affected will likely be the
megalopolis (from Boston to Norfolk) , the
Great Lakes area (Chicago eastward), South-
ern California, Texas (for at least the next 7
years), and Florida.

From almost every standpoint, but particu-
larly from the employment standpoint, the
most important single characteristic will be a
broad background, flexibility, and adaptability.

The most notable requirement for the citizen,
as well as for the worker, will be that he
possess an ability to learn and to adapt far
beyond that expected of the current generation.
Education may be expected to concentrate more
upon teaching people how to learn and less
upon detailed curriculums which are often ob-
solete before they can be taught. The require-
ment for adaptability to a world which we can-
not foresee with clarity, even a decade ahead,
will have praound impact upon the family,
upon social structure, human values, and the
community. We shall not be able to afford
the inflexibilty of the last generation.

C. The greatest unmet community and
human needs are for better education, better
designed to prepare the individual to meet the
challenges of a rapidly changing and unchart-
able future ; and for adequate water, clean air
to breathe, satisfactory motivation, and access
to all the information required by the individual
to fulfill his role in his own society and as a
citizen of the world. On a broader basis, the
challenge is for production and distribution of
adequate food for not only the present world
population, but for expanding that population
until the entire earth is populated at a reason-
able density. This involves populating those
areas which are now deemed inhospitable : a
formidable challenge for which technology is
already adequate, but which will probably occur
only as the result of increasing population
pressure.

In none of these areas of great human need
is technology the limitation. The limitation is
rather in our ability to plan, to motivate, to
manage, and to execute. We know how to
clean up pollution of river and of atmosphere ;
how to educate; how to motivate ; how to de-
sign information and transportation and dis-
tribution systems ; how to grow food ; how to
make the desert bloom and the mountain
habitable. Our failure to do these things is
political, social, and managerialnot techno-
logical. We call upon our technology for only
a small fraction of what it can deliver.

Federal Government R&D programs are tak-
ing the lead in solving all these problems.
Federally supported R&D will continue to play
a crucial role, but eventual solution of all these
problems will depend upon the devising of bet-
ter ways for governmental, industrial, and aca-
demic R&D to work together in closer team-
work which recognizes and exploits the
strengths of each.

D. The channeling of new technology into a

1 In 1780 John Adams wrote to his wife, Abi.,:ail: "I must study
politics and war, that my so.as may have the liberty to study mathe-
matics and philosophy in order to give their children a rig-ot to
study painting, poetry, music, architecture, statuary, thpestry, and
porcelain."
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promising direction depends upon identifying
a great human need, matching need with tech-
nology, planning, assessing risks against ex-
pected results, and finally executing a program,
if the expectation is satisfactory. Civilian in-
dustry must, in our economy, measure the
expectation in terms of financial profitability
and return on investment ; the Federal Govern-
ment is able to think more in terms of human
values, although the measures used must still
relate to some form of profitability and return
on investment, perhaps in terms of human
rather than of financial values. The more re-
sponsible segment of industry, however, is will-
ing to forego immediate profit in the interest of
developing the capability to satisfy some major
human need which offers the potential of even-
tual significant and profitable activity. It is in
such areas that collaboration between private
industry and government can be most fruitful :
When government is interested in seeing a great
human need satisfied; when industry is willing
to operate on the basis of an enlightened and
long-range viewpoint which says that the ca-
pability to satisfy any major human want must
automatically imply good business opportun-
ities ; and where both are willing to define
jointly objectives which reflect the essential
mission of each.

In general, the great human problems of
today cannot be solved either by industry or
by government alone. Such problems are nec-
essarily the preoccupation of government; but
they are increasingly becoming the preoccupa-
tion also of private industry. The role of gov-
ernment is perhaps less in the solving of such
woblems than it is in identifying them and
seemg to it that they are solved. When the
solutioii involves new technology, then that
part of private industry which possesses such
technology should be involved, just as any
other great natknal resource should be applied
to appropriate problems.

E. The support and promotion of technolog-
ical change in the interest of economic growth
and improved well-being for the people depends

upon determining the needs (many of them still
latent) whose satisfaction will promote such
well-being and fuel such growth. During the
next decade, the list of obvious, basic needs
may well become exhausted ; the needs which
must be addressed may become more sophisti-
cated. Instead of water to drink, air to breathe,
and food for the body, we should be concen-
trating more on providing more satisfactory
transportation, energy, communications, and
informationon education for the mind and
motivation for the spiritand perhaps on
creating an environment in which education,
work, recreation, and entertainment become
less distinguishable.

The necessity for training people to be more
adaptable has already been noted. Unless such
adaptability is developed early, and reinforced
through continuing education and training,
there can be no solution to the problems posed
by requirements for continual occupational
adjustment and geographical mobility. In part,
this will come about naturally through better
education, better transportation, communica-
tion, and information ; but in part it must be
'deliberately fostered and maintained. Meas-
ures taken to alleviate the results of attempting
to force unadaptable people to adapt to new
situations can only reduce the damage ; they
cannot prevent it.

It is to be expected that, in general, at the
point at which a worker suffers technological
unemployment, it is already too late to retrain
him. There are exceptions, but they are not
likely to be very significant. The ability to
be retrained is the important thingpot the
act of retrainingand that must be taught
early. The concept that industry will require
an increasingly small percentage of the total
available output of all potential employees and
cannot use those who do not meet minimal
specifications at all, and that an increasingly
large percentage of the society will receive
more from it than they put into it, must be
examined in terms of the alternative societies
which are implied.
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